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(57) Abstract 

Novel benzimidazole derivatives represented by general fonnula (I) or phannaceutically acceptable salts thereof wherehi R3 
represents cariwxy. estcnfied carboxy. carboxaraide, amino, amido or sulfonyL Because of having hypoglycemic or PDE3 inhibitory effects 
these compounds or salts thereof are useful as remedies for impaired glucose tolerance, diabetes, compUcations of diabetes insulin resistant 
syndrome, hyperhpidcmia, atherosclerosis, cardiovascular diseases, hyperglycemia, hypertension, angina pectoris, pulmon^r hypertension 
congestive heart feilure, glomerular diseases, tubular interstitial diseases, renal failure, angiostenosis, peripheral vascular disease, apoplexy 
chronic reversible obstnictive diseases, allergic ihmitis, urticaria, glaucoma, diseases characterized by abnormality in intestinal motiliw 
sexual unpotence, nephritis, cancerous cachexia, or post-PCTA reconstriction. 
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>5^-U>, 3-^>7'-l/>, 4-^>7'-U>. l-^^-bxb>, 2-^^-fe-U 

j^vis:i&T)v^)vti±y ^ifmrni". i^mm^. j^mmi^. a^xia^mmi'i}' 

yMD/ ^jvm. h U 7;i/:^-D ^ 5^;vSv ^ d d p< i/;? d d ^ 

1 -7;i/:tPai5^;i/g, 1 -^ODx5^;i/^, 1 -yD^3i^;i/g, 2-7 
;b2hPx5^;i/g^ 2-^DOxf-;i/S, 2 -7'p^:x^;1/£, i, 2-i/7;i/^ 
ox^;uSn 1, 2-i;^'Dox5^;kS, 1, 2 -i^T'o^x^;!.^, 2,2, 
2- M;7;^2^ox^;^^, ^7'^5'7;i':i-pxf-;i/Ss 1 -7;i'2t-P7*p trjb^ 
. 1 - ^ p D ro br;i/S, i -7'p^7'pt^;i/^ 2 -7;i/3i-o7'o t:;i/Ss 2 
->/pp7"ol^;i/g, 2 -rp^T^Pl^Jl/^x 3 -7;U:tPrPl^;i/S, 3-^ 
pp7"Pif;i/S, 3 -7'p^7*p 1, 2-i;7;i/:tP7'Pt:;i.^^ i, 

2-s;^oproi^;i/S> 1, 2-v7:p^7*ot;i/^, 2, 3 -i?7;u:^-o7' 
Di^;i'Ss 2, z-vi7uuyu\^)\,m, 2, 3 -•>*7'P^rptr;u», 3, 3 
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, 3- h U7;p;^-P7-Dl^;b^, 2, 2, 3, 3, 3-'^>^7;i/:t0 7'Db:;i' 
S> 2-7)l7tpr^)l^, 2-^DD7'^;ug, 2-7D^>^^;i,Ss 4-7 
MViy^Jl^. 4-'^DDZ^^)l^, 4, 4, 4-h'J 

7;U^Dy^;i/S, 2. 2, 3, 3, 4,, 4, 4 —^rif 7 )V:tD^^)im. 
-7;i/:tD7'^;i/S, 2-7JV:tn^y^)V^, 2-'^pn^>^}l^^ 2-7 
D^'^>5^;i/S^ 5-7;i/3j-D^>5^;i,S^ 5-i'oo^>f-;i,^, S-yu'v 
V^>7•;l/S^ 7S— 7;U:tD^>5";i/S, 2 -7;U;j-D<-sdpi/;i,^^ 2-^DP'\ 

;t^^s 6 -yp^^ ^ > )}^&^^ ^ — 7)l:tD^^ i/)l &^ 2-7)\,tu ^7'f }V 

2-i7DV^7'^)l^^ 2-7u^^r'r)l^. 7 -7;U35-D-v7*^;i.S> 
7 --J'DD-N7'5^;i/Sx 7-7'D^'\7'^;u^ i;J:t5yi-7;u:tD-N75^;i/« 

^i^m. n-':r^)V:t^iy&. i-r^M^iym. s e c - 7'f-;V3i-3ri/Ss 
t -7'7-;U2|-:^i/S, n-'<.>T-;i'3r3pi/^, i -^>f^/U:^-:;^S/S^ sec- 

i t -'s^S/;i,;a-d^S/^, s e c -'N:J|ri>;p 

:t^i^m. 2-;i^}l^>^}\^7t^i/&. 3-j^^)l^>^J],^^i^&^ l-:r 
^Jl^r^JVzi-^'^m. 2 -a:5^;i/yf-W:^ri^^ 1, 1 -'J j^^)V7^)\^:t^ 
2, 2-i;p{f^;i/7'f-;u>i-:^'>a, 3, 3 -i>^^}l7-^)l:t^i^m. ib' 
J;ir 1 -xf-;u- 1 5^;i,rn t;u;t=^ri^&feir*s^lf t,ix:So ^ etwif jg{; 
{±p< h^i/^> x >:^i/S, n~7•Dt^;^:^:^PvS^ i -7*d i/S, n 

-7'f^;i/;r:^i/S, i-T'^M^i^m. s e c -7'^;U;j|-dpe/Sx iJ«tt;ft - 

iSMi/^nT)l^)mtlt^mt^3--l<oiy^nT}l^)m-t:$3*). ffSttt 
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i>^D7'Df;i.S, i^^ar^ji^, ^>i7D^>^j\,^, i^^'n/s:^r'>;ug, 
S^ s e c-:7'^;i.>j-:^S/x^;i/^, s e c - 7'5^;i/:t^i'rD sec 
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Jl^T^,^^ t-7^;UT.yS. n-^>^}iTK^M. i-^i^^JlYK^ 
^ 1' l-i^^^^l'^^f-^bT'^/S. 2. 2-i;,(^;i,rf-;u75yg. 3, 3 

n-y5^;i.5^;t^ i-y^jl,^^^^ sec-y^jl^^^^ X-y 
's^S.;P^^^.t^^^£.;u^:tt. sec— 2-p^f-;b^ 

i-7-ui^;b^:tS. n~7^;^^;tS. i-y^.;!,^;^^ 3^ 
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t -'v:^^t/;U3|-:^$/*;U;tf-;i.^, s e c -^:Jri^;i/:t:^r^*;;i/:r:x;u 
1, 1 -v/?-;i/y^;i';i-^ri/:t;;i/:}?x;i/S, 2, 2-iy^^}\/y^)V 
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y5';i/*;L'T}?^;uS, 1, l -i^^f-yuyf-ji/^^i/^^-jug, 2, 2-i;^^;i/ 
y^;u*;i':}?^;L'^, 3, 3 -s^^x;i'y^;u*;i.#-;ug, i -jif-ji/ 

;i/7f?-;u^, n-7'5^;u*;i/7tf-;v^, i -7'x;L'*;1'4^x;i.$, s e c - 

1- (2-^f-;i/7'D;l» 1 -^>t5' >;^;i/4^-;i/*, 2-^ 

^y^>) 7.}it^-)i&. 1- (3->>«f-;b'^>^'>) i- (4 

•:r^>7.}ni-^-)ims 1, 1 -S/*^7^;i/r^>;;^;u:f:x;i/S. 2, 2--i;^f-ju 

y^>7.Jl-t^-;V^. 3, 3-i^^^;i/t^^'>;^;U:^x;ua, l-a:5^;i,-i- 
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:^7 5^;^x^;^;i-:^ri/S^ :^75^;i/7-Dt^;u:t:^^i/Sx :h7 
±:^3iUf:^-7^5^^>S±(cag|S$tUrv^T^J;^^o 
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> -rv=^y'j;um> -^>77^r:;us, 
>-Jy^-)i&, ^Ti-y^fU-jv^, lH-1, 2, 3- h 'jTv'UJU^. 1 
. 2, 4- ^U7'^^^;;^a^ 7^h^7';;i/S, 7 U;i'^. 5^x-;i/S, iiou;i/ 

^' ji/S lis 011^ K 'J ;i/>'^^ j: ^ {ziy ib® 

^3^^fia7';b Sift ^ * ^i^^' ^ ^ 5ti*-r 5 c 
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u > * > i 157- □ b > ^ ^ i> > i;;!.^:^ if X- * 5 o 

^ISftSS^Ifi^Jg* (ff * L < li-^S) . t ii^lf'T > K 'J Jl/. -I* V -f > Y 'J 
hx.«7^h^^7D [1, 5-b] t:'jys/'-;uftjr) > i^'t KD h u/'^yptru 
^figftJS^^^^S (ff^L<li-S^) Stages, S--K«, Tct^ 

rztA.1i£^>V [a] ^;?i-7iri;y^fc|i^0S, S--S?^ig5, [b] 
-^^M^ 1 L 4M*^-r S 3 1 8 Is » ^ U < {± 5 6 l®^fig 

■J7'yu;u (:fcfc^«4H-l, 2, 4-K'J7'yu;k lH-1, 2. 3-h 
2H-1, 2. 3- h 'JT^yu;i/S:^) s h^^/u^u 

iLi^4, S.-i/t h'n- 1,. 2, 4-KUTi/-;K 2, S-i^fHo-l, 2 
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-mmm^ 1 =&V^ U 4 IHS^t 5 3 ^^V^ L 8 if ^ U < li 5 ^fctt 6 MOlSlfl 

-K^M^ 1 1 2 HiJiyfglRJi^ 1 3M^&*t -S 3 v^ U 8 fl. $f 
y'j;k :t:^riti?Tyu;i/ (fcfcxKi, 2, A-^t^^i^T^j^ji^ 1,3, 
• -SJ^ii^ 1 1 2 fliiJJLt^^liJ^^ L 3 fi&W-rs 3 b 8 i? 
-SitllJI^ 1 U 2® jSiUf^^ii:? 1 tj:u \^3m^^T-Z 7 J&V^ b 1 2 

-66»Ji^l:&Mt2ffliJ<tl?g|^li^ l ^l^t 3<i^£*■r •SSJfcl^bBl. 

-eSillJi^ 1 «cv^ L 2ffii*it;f^j^jg^ 1 «:v^ U 3<i<£;tr-S 3 «Jivu B s.^ $^ 

-fiSMS^^ 5 3 81. »^t<y:5^fcli6 lO^fiSln^l^* 

^ ;i.;5c ; if ^^jf 2. C fc iJ-? § 5„ 
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V7*n t;bx;^r;u. y5';i/x::^x;i', V7'5";ux:;^x;k mESiyf-;i/xx 
7^;^ '<.>9^;i/x;^7';i'x '\:^S/;i/x;^r;i«:if) , c©i£i5T;i'^;ux;:^x;i/ 

xXt^;!/. rDl^;!i-x;u:t^i/^^;i,x:;^x;K ^;i/x^x;L' 
^ ';;i'3j-:3rS/^^;i/x;^x;i/, f /■JP-i';i/:^-^i^^^;ux:;^7";K 's^-l^-y 
'l';b:t:irv^^;Uxx5^;K 1- {trzi±2 -) :7'-b h ^i'X^;i/x;^7^;b, 1- 
(^fcli2-, ^fc{±3 -) T-b h:3ps/7'p t;i'x;^5F;K l-(tfe{i2-^ 
S;t«:3-. tfca:4-) 7-1: h=iri/7'^;i'x:^x;w 1- (*feli2-) ro 
kr:t-;w;^-:^>>x^;pxxx;i's 1- (tfca:2-. tfctt3-) 7-Dl^:t-;u 
;t*2/rol^;i/x;^7^;K i- (*feli2-) ';;i'3l-:^ri/x5^;wx;;^5^;K 
1- (Sfcl±2-) V75^'J;u:t^i'X?;i.x:;^7^;K 1- (^fcli2-) t: 
nD-<;i/:^-:^^x^;i,x;^x;k 1- (^fcli2-) }i:t^i^:^9)l 

ji.xX7^;k 3, 3 -v^f-;uy5^U;i';t^S/^^;ux;:^7^;i,, i- (^fcU:2 
-) '^>:$'>'-f ;u:t:^ri'x^;ux;^?;i/)&ir] , >:;^;w:}Tx;b 
) T;i/^;bx;^7^;i, (fc tx.{f 2 -;>< i^;Px5^;i/x;:^5^;i.?6ir) ^ (^fcli 
i^SfclihU) AO (fiift) 7';w:i^>i.x;^T;u 2 -3- Kx^;ux;^ 

2, 2, 2- h U ^DDxf-;i/x;^x;W3a:if) ; ®|Ry';i/:3iri/A;i/;tfx 

^fcl±2-) / h^^*;i/:Kx;u;^:^i/xf-;i/x;^7^;K 1- {^fcH:2-) x 
h^S':^>>t/^-;U:t=Jr^'x5^;i,x;^x;k 1- (Sfett2-) VrD:tJipi/* 



1 
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) mm TJl^JlJiXy'Jl [f-t^l-i (5-^>;u-2-:t:3rV- 1, 3-i/ 
:t=JrV-;i/-.4 — r;u) (5-x^;i/-2-:i-:^v- 1 , 3- 

v3j-:JrV-;b- 4 p( f-;i/x;:^7^;K ( 5 - t;i/- 2 -;t4^.v - i , 

3-i^3j-;^V-;u-4-'r;i') x5^;i.x::^x;u«:i:] ; ®iffi5';u>rx;ux;^^;b 
(fci:^«tx;i,x;^7^;u, ,T U;ux;^5^;i,«:^.) ; i£iSr;i.:^-;i,xX7^;u ( 
fet^«x5^x;i/x;^7^;K 7*0 t:x;i,x;^7^;U3i i:) ; ig^:a:gg|S:£/J;:fe < 
at l<l*L-Ci\-t*. J:vv7\uMSiK) 7';i/^;ux;^ 7";i. ( fc j: x. > ;bx 
T.y'JK h^i^^>iy}lJLX7')W 4-x hP'<>i;;i/x;i;x;K .7x^ 

^;i/x:^5^;i/V h »J^;ux;^7^M ^>Xh H u;i/x;^5f;k t;^ 
xx;i/) 7<^;UxX^JW 3, h^i^^>V}V3LXy')l^ 4-b Kpdp 

i'- 3 , 5 -i^mHSirf-;i/^>^ji/xxx;i/&i:) ; ja[^5fegg|S^'J>3&: < t 
Hi*tTl^T4) J;^^:7';-;^x;^5^;^ (fc:i:^«7xx;i.x;:^5^;K 4 -^ 
dd7xx;i,x;^5^;K h U^bx;^^!^;^ ^H«i:^^;i/7 xx;i,x::^5^;k d^i/ 
';;1/x;^x;k ^ S/^;i/x;;^^;u, :i7^x;i/x;:^7^;i,;5; i:-) ; 7 rJ' i;;i/x;^x 

LTtt. i£aT;U3=¥-i>:ij;i.;i?x;bijj:tJf7xx;i/ (tfcttxhD7xx;b) ( 
C 1-C4) 7';Uu>i/*;U;J^x;u%^lfSCi:*iTts ^iiif S Ll>*® 1 1 
Tli. ^ h^ri/*;i':jf-;k X ^:^ri/:^3;^;^^x;^jb*J:Df^>i;;^2^-a^i,7!J;^:if- 
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3-7 cD'>^ D{S$a7';b:¥;i/*;i/M-^y (i^ oM7';i'^;us<iHu 
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40 



'"7'.>;usj i. ^^^^ mmm.Ti^}\^. ^mm7i^)K 
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.41 

^' D-^>i^>*;U:}f-;U^ ^ ^ p ^^^^^^^^^ _ ^^^^ Jfe if® ^ D T;!/ :;!7 

^i^u-[jltj:lf) , N- (C6-C1 0) Z U -;u*;u/-5*>f ;u (fct^ 
. C6-C1 O^U->;^;w;}t-;K^i:x.«-<>t->;^;i.^-;i,^ 

^^rD^y>r;K ^gs^siyxy-i';!/, a^2S-^>7^y^;K ^tiSS'^^-fe y 
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.■ ■ 42 

ri±. - h :i^i^ti)i7ti-}i {tzt^u- h □'^>i?;^:^^v*;l/:^f- 
7.)i:i-^>mmQM. RxjFTj\^^->^ T7.^-^^^>m^ i>m^^}f(Dm^ 
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^>XH liTV-Jl, 5-^>Hf >;^;U:tt-;i/ij;WA^>r;i/-l-(t7x-;i.-4-'f ;U 

2-i>'DD-;>i;;u)-2-^^;u^>X^' 5-(4-^ □ ^-c>-{^>;^;^:^,- 

;^*;^;^^ >f ;u)-i-{2-i:7 d o^>s;;u)-2-^ Ki^v'-JK l-(2-^ 

PD'^>>';i/)-2-^^;i/-5-(2-:h7^'i/ :3b ;UM-^>i';u)^>X'i' 
V-;i/> l-(2-^DD^>i;;i.)-6-^^>;^;i.:^-;U:{3;u^N-^-f;i.-2-^^;i,^> 
X^f = ;k 6-{l-7'^>;^;i/:i-x-;i/*;i/M^^;i.)-l-(2-:{7DD^>>:;;u)- 
2-^5P-;i"^VX'i' ^ ^^^y-JK l-{2-^DD^>i;;u)-2-^^;i/-6-(i-;t^:5'>;;^ 

)-6-( 1- > ;^ ;^ ^' ;p )-2-p< 5^;t,^ > X-f ^ 
6-{l-^^>X;b*^;i/*;i,;-;^>i';u)-l-(2,4-^^^pp^>x;u)-2-^^;v^> 
x-r 5iJ^v^-;K l-(t^7x:r;^-4-<;^^f^;^)-6-(l-7'^>;^;^:},-;^-iJ;^;^.:£ 

7a:-;i/-4-<;u^^;i/)-2- h U 7;i/;i-D^^;i.^>Xi' K V^J-jk 5-^>-lf> 

>X-f 5^1/— 6-'0-lf>x;i/;J^:::;w*;w^^'l';b-2-i'i7orD t;u-l-(2 

%}\,it^=.)\,-Z- Cl-(2-:^DD^>i;;i,)-2-^f-;i/^>X^ ^^\;-;i/-6-'f;H t 
"zYTX l-(2-^OD--<>2;;i/)-2-p<^;i.-6-(2-:)-7^'i/>x;w:}^-;u*;w^ 
^-f;i/)^>X'r l-(2-^'D D^>i>-;i')-2-^^;u-6-(l-:h7^l/> 

>;;u;^:-;i/:fc;i/yt^ ^ ;^)/^<>X'1' = 6-(4-^' o D^>-lf>x;b4^^;i/ 

*;^M^^';^)-l-(2-;J7□D^>v;^)-2-^^;^^>X^ ^ ^v'-;k S-O-^^d 
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>X^^^>/-;K l-(2-^DD^>i;;^)-2-^^;^-6.[4.(,,,J^^^^^^^^^ 
;i^^^;i.*;Wt^^;i,)-H2-i7DD^>i;;v)-2-p(^;i,^>X>i'$^y-;K 6 

5-^>^f>:^;^:^t-;^:b;^n^^;^-2--c>i;;^-H2,4-v^DD 

<^^V-;k 6-'^>-lf>;^;P:}^-;p*;un^^;i.-l.(t7:.-;i.-4-'r;Mx;u 

•if>X;u^:::;U:«7;WT^^';i,-l.(t:7x-;v-4.^;U^^;i,)^>X^'^^^>^^^^ 
. 6-«>-^^>;^^i''^-;b*;w^^i';M-(t7x-;u-4-^;M5^;u)-2-n-yDt^ 
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- ::^;^*;^>'^•^ >r tr^ x -;u-4-/)';i/Xf-;i^)-2-x^;u7":t'OX'i' ^ y^- 
)K 6-'^>-bf>;^;i/:j;-;i/*;w>*^>j';i/-l-(fc:7x-;b-4-i';i.^^;i/)-2-n-XD 

;i/-4-^;U> ^;V)-2-n-^:?rS/;l/^;^-^>X< = y^y— 6-'S.>-fe->^;b;^-;|, 
:^7;i/n^>r;i/-l-(t7xr:;i,-4-'f;i/>«5^;i/)^>Xi' ^ 6-^>-tf>x 

;k 6-^>"tf>x;i/*i^;i/*;un^^;i/-l-(if7x-;i/-4-'i';t/;><^;i/)-2-7x- 
;i/'^>XY ^^^7— 6-^>-lf >;^;i/:f:z;;i,;b;u>'\-^i';u-2-^T-;i'-l-(2-- h 
D'^>i/;i/)^>X'i' ^^rv'-;^ 6-^>^f>;:^;^;^:-;^;b;^;'^■^^' ;i/-2-^7-;i/ 

-H4-- hn^>:>?;i,)^>X^ ^-^y'iy7.)\^^^-)i>ti)V)^=c^)V 

5iT-;i<7'^>'^f-;i/-l-{2-:^DP^>,i;;i/)-2-^f-;i/^>X'l' N-^ 
>-fe'>;^;u:^^;i'-3- [l-(2-i7DD^>i;;i/)-2-y^;U'H>X'j' ^ ^»;-_;i,_6-^ 

;u] rDir:^>7^ 6-^>-{f>;^;u:t^-;i/*;i/A^^'r;i'-2-^7^;i/-l-[4-(.l, 
2,3-^Ti?Ty-;U-4-'{;U)^>i;;i/]^>X^ 5 ^\;_;u^ l-(2-i7DD'<>v;i, 
)-2"^5^;u-S-(8-^/' 'j >x;u:^:i;i/*;w'?^>f ;i/H>x-i' 6-(4- 
t-y -fe' > X * Ji/ ;i/ )-l -( 2- ■i^ □ D ^ > ) -2- ^ > 
X'T ^^v'"— ;k 6-^>-lf>;^;u:t;~;i/if;b;\-^-f ;i/-2-^-^;i/-l-[4-( h U7;i' 
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-l-f;U:<7;i.^'-;u)-l.(2-/7DP-;>s;;i,)-2-p<5^;i,^>X'r 
;u)-6-(l-^^-y->;^;i,;j,-;U3i,;i,^^^^^^).2-^^;U^>7:^ 5 7_( 

l-^tS'>;^;^*-;^*;wt^-f;^)-l-(2,4-i;^^DD-;>i;;^)-2-^^;^^^X>r 
^^^^ >'^)-l-(2.4-i/•^D o-<>i;;^)-2-^^;^^>X^ ^ :JrV-;k l-(4-'<> 

H-[(2'-7;i.2rDt:7x-;i,-4-^;b)^f^;i.]-2-^5^;i;^>X>f 6 
-(l-y^$'>:^;i.;t;-;i.*;wi^^;i.)-H(3-7;i.;tot7x:^;M-i';i')^f^;i. 
]-2-^5^;u-;>X>f l-{2-i^DD-t>i;;u)- e- [ i2-/ h^ 
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>^'>;^;^:J^-;^:^7;^;^-^^;^) -^^x-r ^ $^V-;k 1 -( t7 x-;i.-4-^;u 
-2-x^;i,-6 [1- [3- Xd/I^] 
-OX^- ^y^/-;!,, 1- (4-t7x:z;M5^;i.)-2-x5^;b-6- (l-^>^. 

>''^^'r;i/) -1- (2,4-v^Do-s>i;;u) -2-x5^;i/-^>X'<' 5 1- (4- 

D-c>S.» -2-^^;b-v>X'<5y^7-;K l- (4- 17 x -5- (i- 
X^'>;^;b;tt-;p*;i.A-^^;U) -2-x5^;p-^>Xi' ' ^. (4_t^.37xx 

;i'P<5^;i/) -2-x5^;i.-6- (2-^ h >x;i/4^x;u*;bA^^ ^^x-Y 
6- (l-X^>x;b*x;u:fe;i/;^^^;i,) -2-x5^;i,-i- [4- (4-7;;, 

-1- [4- (Z,4-pi7UU-<>i>)V:i-^i^) _2-x^;i.^ 
>X^'^^^\;-;K 0- {l-y^>7,ji7iK:zjVfj)V^^=i^ )i) -1- [sec- (2,4-^?^' 
DD7x;f5-;i.) ] -2-^^}l.^:,7:^^ r^J-)i^ 6- >;^;i.:j.x;u;b;i, 
-1- [4- (2-v^i;i;;i,) ^>s;;u] _2-^ S. V^J-)i, 6- 
(l-Xt5'>x;i/4^x;i,:fe;W^^>l';i') -1- (2,4-vi^ D n-o^;;!,) -2,4-0;^^ 

4-7xyiri^'^>>^;u) -^>x^^yy-;K 6- (x^>x;b:nx;u;b;i.n^Y 

>^J>{J\^T^^) -;>i;;b] -6- (l-Xi5^>x;U*x;i,A;wN-^>f 

^;w'^>x^^i5^V-/K 6- (l-x^'>x;^:^:x;^*;w^-^^';^) _2_^5i;i, 
- [4-.(2-7xx;i.xf^;i.) ^>i;;i/] ^>x^^^V-;k 1- [ (4— 
V^-r;!/) -6- (l-X^'>x;b;J^x;p*;b/^iE'f -2-p<5^;u^: 
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-2- 'f';i/p<^;U) -6- (1 - y > 7. _2-^^;i,^> 

-n-XD i^.;b-c>x^ A i5^v^-;K l-( If 7 X - ;i.-4-^ ;M ^;i.)-6-i h # 
;ifx;i.-2-^5^;u-s>X'i' 5 6-x h=^ri/:^;b;}i-;i,-]-(2-^ h^i'-o 

'>Vi/)-2-^-9^;i''<>X'f ^^-y-;!.; l-[2-(-<>-tf>x;u:}^-;i,^5^;i/H>i?;u 
]-6-x h :^5/*;i/;tf-;w2-^ f^;i/'^>x>f ^ i-(2-i/7'/'<>;:; 
6-(2-i/T/^>>:;;i/:jt-dr$/*;i/7tf-;i/)-2-^x;i/^>X'r^>v^-;K i-(t7 
x-;i/-2-'<;w^5^;u)-6-x h#i/;i7;i.4?x;i,-2-p<f^;u^>X-i' ^ 6- 

X h^S>*;i/#x;i,-2-p(^;U-l-(2-:f-75^;Up<^;i/)-N:>X-f l-(fcr 
7xx;i/-4->j' ;Mf-;i>)-6-x >:^-i/^iJi,:tfx;u-2-x^;p^>X-l' ^ 
6-x }^=Jri'*;i.4?x;w-2-n-XD tr;t/-l-i-XD K;U-^>X'f ^ ^^7-;k 2-^> ■ 
i?;i/-€-x K:^i-*;i.;Jfx;i/-l-p(^;u^>X'f 5 ^'J-JK 6-*;i/;t?ipi/-l-p{^ 
;i/-2-n-XD tju-ox-r ^ V^J-JK 6-*;i/:1?if^^-2-n-XD t;i/-i-i-XD 
'^>X^ $ l-n-X^;i/-6-*;i//J?:i^v'-2-n-XD tVU'^t^X'i' ^ ^V- 

;K 6->!j;i/5}?4i/-2-p<>;i/-H2-x )sD'^>i7;i/)'^>X-i' l-(t7 
xx;i/-4->r;i^^f-;b)-6-:ij;b;J?:Jri'-2-^5^;i.-<>X^' 6-;tj;u;^> 
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7^;u^^;i/)^>X^' = l-(t:7al-;^-4-^;M^;^)-6-;t7;^;^>>' 
-2-x^;U'S>X'f ^ 5-:^;H?^i/-2-;>{ f-;i'-l-(2-:i h u^yi/)[,)^ 

>X^' ^ l-( t7in;u-4-'f;i.p{x;i/)-6-*;U;jfaF->-2-h ij 7;i/:^D 

iy'J-)\'. l-( t7x^;b-4-^;i/^5";i/)-5-*;i/#^v-2- h u 

K 2-'<>v;i/-5-a: h:^i/ij;u;}1-;i,^>X-i' ^ 6-x h^i/ 

:^;i/:t?-;i/-2-^5';i/-l-(2-n hD-<>i/;i/K>X-i' ^ S-xhi^^f^?!; 
;U:tf-;u-2-^5";i/-l-(2-x h V^yi/)\,)^l^X>( ~ y 5-x h^i/*;u 

:Jfx;u-2-h i;7;i/;to^5^;U'<>X^ ^i5^y-;K l-( tf7 ix;i,-4-f 
)-6-xhdpi/:i3;U;}f-;i,-2-h U7;b:to^^;i/-N;>X^^^^\;-;i/, l-{t:7x 
x;i.-4-'f ;i/^^;i/)-5-x h:^i^A;i/#x;u-2- h 'J 7;i/:rD ^5';b'<>X'r i 
i-p«x;w2-n-XDvr;i/-6-[(2-i^';i;;i/^^;i/)*;byN-^^;H-<>Xi' 

'^>X-f l-n-y5^;i/-2-n-XD t:;i/-€-[(2-t^»j v;u^^;u);b;w>-^ 

)V]^:^X^ ^ir-j-)\,^ 2-^>i;:;v-l-^^;i/-6-[(2-t:u s^;i//x;i/)7tj;i/M- 
^'f;i']'^>X>f ^i5^^y-;K l-(2-^ h=^i/'<>v;i/)-2-^7^;L'-6-[(2-t'j 
^7^;i/)*;wt^>i';i/]^>X-r l-(4-p< h^v^>v;b)-2-^5^;u- 

6-[(2-tr';i;;b;>ix;i')*;w^^>r;i']^>x^ i-[2-(-;>-i?>x;u 

5^;i,)-c>i;;i.]-2-p( ^;i.-6-[(2-tr 'J ^;u):ii;UA-^l';i,]-^>X 
^' ^y^>^-;K l-(2-i/5'^-c>v;L')-2-^^;i,-6-[(2-t:Ui?;i'y5^;b)^;b;N-^ 
^;i/]-;>X'i' 1-( t:7iii;i.-2->f;u^^;u)-2-^5^;i/-5-[(2-ir'J 
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)-G-[{Z-\^^)i>ji^ f-)i)tiJi^'^'t^ ^^^J-)K l-(t:7x-;i,-4- 
-f ;i/^^;u)-2-x5^;u-6-[(2-t:U'>*;i';<5";u):ti;wn^-f ;H-;>X^ ^ 
X 2-^ ^)i-l-{2-- h o^> i/;i/)-6-[(2-t: ij ;i/]^>x 
^ ^^^-/-^K 2-^5^;u-i-(2-- hD^>i^;i')-5-[(2-tr'J i;;i/^5^;i.)pb;i/>'^^ 
-<;i/3^>X^ 1-( t7i-;i/-4-'f;u^^;i/)-2-p{^;i/-6-[(2-i^ 'J 

-2-^^>-6-[{2-l^ 'J i;;i'X^;i/):^;i';-c^'r;i'H>X^ 5 Z-j^^jv 

^7'i/*TV-;i'-4->f;i/)^>i;;v]-s>x-i' ^ y:J^)i. Z-:^^)i-5- [(z-t'j 

-6-[(2-t:';s;;i/^f-;b)A;un^:'i';i/]'^>X-r ^^5^^— ;w l-^>-t'>;:^;uj^- 

;w-i-(4-:i ^P'^>i?;^)-6-[(2-1^'; ^/;^^^;^)*;^;^-^^' ;i'H>x^^ 
— ;k 2-^^;b-i-(4-x h D^>i7;b)-5-[(2-t:'j v;i/;^5';u)*;i/>'N'^'f;i/]'< 
>X^' ^ ;k 2-^5^;i/-l-(2-7i-;i'ai5^;i')-6-[(2-i^ u S/;u^5^;u)5t3;i/ 
M^>f;i/3'^>X-r 2-^^;i/-i-(2-7 x^;i.zii5^;i.)-5-[(2-t^U>';v 

^^;^)*;^-'^•^-r;^3'^>3c^ ^^^V-;k 1-(4-t^ y^>i;Jl/)-2-;^^;^-6- 
[(2-^^u s^;up<f-;i/)*;i'-'^^'i';i'3H>X'f ^>\;-;k i-U-Ti.'^>i/)V) 

-Z-;<f-)\^-B-[{2-\:^i}i/}l;i'^Jl)lj)in't^}l]^>:^-( l-[4-{^ 

>^y7.)i^^-j\^7^yf H>S/';u]-2-<>«5';i/-6-[(2-tr U v;i/^f-;i/)*;bA-^>r 
jv]-<>X-( ^y^J-JK 1- (t;7x^;i'-4-^'Ji/pif-;u) -2-p<5^;u-6- [ (2-t 

l-^x;i/^>X-r 4-x h^i/*;i/T}f-;i/-2-^f-;i/^>X-r ^ y^j- 

}]/^ l-(4-'Oi;;U:iJ-^i/'<>v;i')-6-ai h:5F-i/*;i/4^x;u-2-p(^;i/^>X-f ^ 
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'J-)K 6-xhdpt/:^;i/:}^-;i,-l-[(2'-v'7y t:7 x:i;i/-4-'f ;i/);(f-;i/]-2-^ 

;b]-2-;?^;i'^>X-< 6-x h:^i/}b;i/:}^-;i/-i-[(2'-7;i/:tn t7 

;u;j-pt7x^;i/-4-r;u)^5';u]-2-p<^;i/'<>X'f 6-x>:^r'>* 
;i/;j?-;u-i-[(3-7;i'5J-D t7x-;i/-4-'i';i/)^^;p]-2-p<f-;u^>X'(' ^^5^^^- 
6-*;u:t?^^t/-i-[(3-7;u;^n t7x-;i/-4->r;i')^^;b]-2-^^;i'^>X'i' 
^^y-Jl/s 1- (4-t7x±:;i/^5'jl/) -5-x h:^i/*;i/:t^-;i/-2-x5^;u^>X 
^^V— ;K 1- (4-t;7xx;i.^f-;i/) -5-*;u:J?:^ri^-2-x5^;i/^>X^ ^ 
;k 6-x h:^i/i»;i/7tf-;i/-2-x^;wl- [4- (4-7;i/;to^>i/;u5j-i|ri/) 
'^^i;;!/] '^>X'f $^5^'/-;^ 6-*;i/:}^^i^-2-x^;u-i- [4- (4-7;i':!i-0'< 
'S>i;;i/] ^>X'f^y^y-;K 1- [4- (3,4->'i'DD's>>?;u 
^>i^}l} -6-3:. h^i/i3}ir^-)]^-2-:i:-^)l^>X>( K^'J-Jls 6-*. 
;U7t?^S/-l- [4- (3,4-i^iJ7PD^>i;;i/;t^'>) -2-x7^;i.'<>X'f 
1- (4-f7xx;i/p( 5^;i/) -6- iii-y9-)iti;[^J^^^ )i) -2-xf-;i/ 
•^>X^'^^y--;K 1- (4-t:7xx;u^f-;i/) -2-x5^;i/-6- {^y'J-)V-Z-^ 
^>X'i' ^ 1- (4-bf7xx;p/^;i,) -2-x5';^-6- 

(2-t^';i?;^A;w^^>r;^) '^VX^ 5^\;-;i/s 1- [sec- (2,4-i^i7DD7i 
] -6-x h^2/*;i/;j<x;i/-2-.>:f-;w^>X^' 5 ^^^>r-;k e-^^u^Jtipi' 
-1- [sec- (2,4-i;i7DD7x^^;i/) ] -Z-;i^)l^>X^ KV'J-Jl, 1- (4- 
tf7xx;u^f-;i/) -2-x^;i'-6- (7xx;i/ii;uy^^ ^>x-i' ^ ^V'^-;!/ 
> 1- (4-hr7x-;i/^^;i/) -2-xf-;u-6- (1,3,4-^7' i;r^/-;i.-2-^ ;i'*;w^ 
^'f;i') ^>X-r ^ 1- (4-hr7xxji/^^;u) -2-x5^;u-6- (^^h^ 

2-x7-;b-6- (1,3,4- h yT^y—;^-3-^';^*;^;^-^'f;l/) ^vx-r ^ ^ry*— 
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1- (4-1^7x^;M5^;1,) (1.3,4- h U Ty-;b-2-^;i,*;wi^^;u 

) ^VX-f \^^}-)\,^ 1- (4-t7x-;M^;i.) -2-x^;M- {l-Y.\)V)\,ti 
^WN-^^;!.) -^^^^ rv-;K 1- (4-t:7xx;i//5^;i.) -2-xf-;i,-6- (4- 
i^';s;;u*;WN-^^';i,) ^>x>r ^ ^v-;k 1- (2,4-i;i'D o-oi^ji.) -2,4 
.-i?^^;!'-^-^ h^;>:fe;i/:}f-;i,-;>Xi' 5 6-*;i.:{1d?^i>-i. (2,4- 

-2-^5^;i/-l- (4-7iy:^e/-;>i/;u) ^^X-r = 6-ij;u;Jf:^i/-2-^ 

-2-^^;u-l- (2-i:^'Ji;;w^f^;i.) ^-±)^ifs^i,- 

-;U-2-^7^;u-l- (4-r: h n^>i;;i,) ^ 1- (4-7' ^ 

y^>i^';u) -6-xh^>>:i7;i/:}?ii;i/-2-^^;y-^>X'f 1- [ ( 

K-^y-J>{)\,TKJ) 'Oi^;!/] -6-xh:^^*ji<:tfx;i/-2-^5^;i,^>X'f 

1- [ (4-'^>y^;i/T^y) -<>i?;i.] -6-:)!j;i.7tt:it^i/-2-^ 
^)^^yX^X^^J-)\,^ 6-x h^i/*;i,;tfx;i/-2-^-?^;U-l- [4- (2-7 
xxji.x5-x;i.) -<>:>5;u] ^>x>r ^ ^5^\;-;K ^-^\^'yti)),it.-)\,-i- 

[4- (2-7xx;i/x5^;i/) ^>s;;i/] ->^>X>1' ^ 6- 
*;i/it?iF-i/-2-Xf-;i/-l- [4- (2-7x-;i/x^;i/) '^>s;;u] -^vx^T 

1- [ (4-'^>y'f';i') 

-2-^^;i/^>X-r 6-*;i/:i?^i>-2-^f-;i/- [4- (2-7 xx 

;i/xx-;i/) -^^x-f 5 yV-;K 1- (£^-^>V77>-2-'r 

-1- (^^>V77>-2--f;i/Xf-;b) -2-;><^;i'^>X'r 6- 
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(2, A-iy^UD^i^iyjv) -2- t K o :^r>'-6-a: h>i^*;U;tf-;i,-;>X'r 
^5^;H -;>xy^^V-;k Si56-:*j;i/ifiri>-2-^5^;u- [3- (4 

^ (XI) -^m^ni,-^>7:^ s.^^j-jmmi^(DM{^mtLi:ii. i-iz-i^av 

=^i'-l-(2-^ DD-s>v;i,)-c>X'f 2-'<>i;;i.-5-:*j;u;jfif 
2,4-i/-:J^nD'<>i;;i.)-?>x^ 2— <>^-;^-6-*;^;^^:^i.-l-(2,4- 
i;^^DD-<>i;;^)-c>x^' 2-^>i^;u-l-(2-i7DD^>v;u)-6-i 
h^'>ti)l7r.-j\,^yX^ I^'J—JU^ 2-'<>i;;i/-l-(2-^DO^>i;;U)-5-:n 
h4ri'*;|.:}?^;i/-^>X^ ^ 2-'<>S/';u-l-(Z,4- D p-^>i;;^}- 

6-x h -;i,^>X'f ^^7-;k 2-'^>i;;i/-i-(2,4-i;^DD'^>i; 

;b)-5-x h:^S^:*7;i/;tf-;i/-^>X'r l-(2-^? d D-<>i;;i/)-2-^ 

-iVX-f ^ ^'J-)l-6-mms l-(2-^OD^>i;;i/)-2-^^;u^>X'f ^ ^7- 
iJ;i.S?^5^;i., l-(2-^'nD'^>i;;i.)-2-p<5^;b^>X'f ^iJ^V*-;i'-6 
l-(2-^DP^>>5;i,)-B-[2-(t<iJi^;i.^5^;i/)*;u>rN-^^';i,]^> 
XW-^i^y-;!., l-(t^7x-;i,-4-^;up<^;i.)-6-.a: |.dSpi,3!j;U:}t-;i,-2-^ \.-^ 
i-^^^U'OX-f l-(t7x-;i,-4-^';M^;b)-6-A;u^:i^>-2-p< 

)-6-:&;i.:Jf^S^-2-^ h=^S/^5^;i/-^>X-i' l-(2,4-i;i'DD-;>i; 
S/-l-(2,4-i;^'DD-;>i;;i.)-2-^ b=^-i^^^;i/^>X^' 
x!: (XII) ■e^^ni.-i>X'l' ^ ^>/-;i.g|#($:cDM<*:MtLT(i. 6-t-Xh + 
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v/;ij;i,;n-;U7'^ /-l-(2-/>DD^>i;;i/)-E-ii-7-ai^;i.-s>X'f ^ 

s l-(2-^ DD^>i;;u)-6-^ >>;b7^^ V-2-n-rDt:;i/^>X'< ^ 6- 
T-t^;i/7'^^-i-(2-i'o i^^l-z-h-ro t:;u^>x-r ^^^v-;k 6-7' 
$ y-l-(2-^D□^>v;^)-2-Il-7'Dl:^;^'^;>X>r ^ l-{2-i^DD'>;> 

D'O i;;i/)-2-^ 5^;i/^>X>i' ^ ^^/-;i/Si56-(l-y;$^ ;U7' = y )-i 

^ (XIII) T-^^ns-OX-i' v^^/-;b^^<*:®^^0iJi:LT{i. HZ-i^D 

'^^l^Tv 1-6^ TV^2- 7^ 

i^Jl^hQ-i^T -Z-u-yu KV'J-}Vi3:i^ffim\ftiti. (VI) 

4-2;^ 5^;L'7' ^ y 7 3i-)i;< )i)-Z-n-yD \^)i^y7:^ li'''J— 

JK l-{2-^ n D^>i;;i-)-2-n-XD t;i/-6-5^3|-^;i/:^ 1; y ti}\,r.-)]y^:^x^ 
< l-(2-^ o □ ^ > i;;i/)-2-i/ ^ o XD t:;i/-6-(2- f y ;v 

D^>>?;b)-2-n-7'D 5 l-(2-:J7 p n^>2;;i/)-6-(N-^ 

f-;u-N-(2-t:';i^;i/^f^;i/)*;p;^^^;i/]-2-n-Xol^;i/-c>x-i' 1 
-(2-i? DD'<>i;;u)-6-fc:'^n-;i/:b;wi^'f ;u-2-n-rni^;i/^>X'i' ^^y- 
;k l-(2-i^po^>i;;b)-6-(:^^ i^'^U v/:^;i/5}?^;i/)-2-n-xn t:;u^ 

5 1-{2-^' n D^>i;;p)-6-[N-y^;wM-{2-t: u ;v 

H-n-Xnl^;i/^>X'f 2-n-X5';i'-l-(2-7;U;^-D^>i/;i-)-6-[N 

-:>«f-;i/-N-(2-K';2/*;i'p<^;i/)*;uA*^^';i']'^>X'f ^:5^y-;k 2-2/^ nxo 

. 2-[[l-(2-i:7pD^>,:;;i,)-2-x^;i/'^>X-Y ^^^y-;b-6-'i';i/]*;u;t?-;i/7 
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;W)-6-x \^^i^ti)l^.-jv-2-n-7u K ^''J-JK 6-x h^^ytijnn 

;i/;ttx;i/-i-(4-7 p )-2-n-r o f >X'r ^ 6-x h ^ 

i':i»;i/^x;i/-l-(3-7;U:^-p^>i;;i/)-2-n-7'D br;i/'^>XY ^ ^7— ;K 1-(2 
, 6->*i'DD--c>s;;i/)-6-x h^j/*;i/:^fx;i.-2-n-7*Dtr;i">;>Xi' 5^$^vf-;u 

;k, 2-vt?DXDt:;i.-6-x h:5rv*;u:}^x;u-i-(2-7;u3j-D'^>s;;b)^>X'i' 
? l-(2-^ □ D'^> i;;b)-2-v^ D x^;u-6-x N :^^ri^*;^7^*x;^^> 

X-f 5^\/-;k l-(2-i7DD^>i;;i/)-6-xh:^i/*;i/:Jtx;b-2-n-'^>5^;i/^ 
>X^ 5-*;i/^:^i/-l-(2-^Dn^>i?;i/)-2-n-XDi^;i/'N;>X'f 
5^>y_;^^ 6-*;i/;t?^r^-l-{3-^^;i/^>i;;i/)-2-n-XD t;p-<>X>r ^^^7 
— ;i/s 2-n-X^;u-7-*;i/;t?^'>rl-(2-:i7DD^>i/';i/)^>X'i' 5;^^/-;^ 6- 
t!Jit^^'y'H2-yMD^>i/ji)-Z-i/^Dyu\^)\,^yx^ 2- 
n-X^;^-6-±r;^:;^^:^^S/-l-(2-7;l/3^D'<>>^;^)^>X'^ ^ ^^v/-;^ i-(2-^d 
D^>S/;i/)-6-^^DoA;u;tfx;i,-2-i/^D XD t;i/'<>x-r ^ ^v'— l-(2- 
^ D D > s^;i/ )-6-^^;i/;}T u y ;b-2-n-XD t:;u'<>x>r ^ y y — ;w 

2-ii-"Xf-;i/-i-(2-^^ D p^>i;;i/)-6-[(2-br »; ^;i,]^>X 
-f ;k 2-n-X^;i'-5-*;i'A^w';i/-l-(2-i^pp'<>$/;u)^>X-r 

X-Y 5 H2-^ uu^>i/)i)-l-i/^ p xp l^;i/-6-[{2-l:^ U f- 

) ]^ > Xw' ^ l-( 2-:J7 p p > )-2-i/ ^ d Xf- 

6-[(2-ir';s^;i/;><f-;i/):!7;w^^.i';i/]^>X-< ?yy-;i/s l-(2-^pp-i>i:;;i. 
)-2-n-XPt:ji.-5-[(2-tr'Ji?;u^^;b)*;w'?^-(';i/]'<>X-Y i_( 
2-^ p p )-6-7 xx;i.;!3;u/^^ ;b-2-n-XP t:;i/'^ >x>r ^ y 
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l-(2-i?PD-x>i;;i,)-2-n-7'Dl^;u-6-[(4-t:'Ji;;M5^;i.)*;w-?^^;uH 
^^V-;k l-(2-:5'□D'^i>i/;^)-2-n-7•a^^;^-6-[(3-t';s;J^^5^;^)* 

-^'OD-^>i;;^)-7-[(2-trlJS;;^^^;^)i3;W^•^^;^]^>X'f 2 
-n-X5^;i/-l-(2-7;i/;tD-?>i;;i.)-6-(2-tr'Ji;;vp<f-;i/;b;L'A-^>f ;i.)-;>X'f 
l-(2-i7DDv^>i;;i,)-6-x ^=^i^*;i/7tt-;u-2-^^;i,^>X'^ ^ 

6-:r h=¥-i>^;bJt?^;i/-2-^5=-;U-H2-(> U 7;U:tD^ 5-;u)^>i;;i.]^ 
>X-< 5 y^J-JW 6-x h :^i/*;i.:Jf -;u-2-^ f-^U-l-U-C h 'J n ^ 
)-c>i;;i']-<>X^ ^^^v;-;k i-(3,4-i?^oD^>s;;i.)-6-x ^d^i.;!J;^4^- 
X^ <^^v^~;k H2-:?DD-;>i;;^)-5-xhd!ri/;!3;^7^?x;^-2-^^;^.^^>X 
i-(2,6-i?;> Da^>i?;i/)-6-x h^i/5!7;i.;}?x;i/-2-^5^;i,^> 

l-(2,4-i?d^DD-<>,i;;u)-6-xhdpi.*;u;}tx;i.-2-^7^;u^ 
>X< ;K 6-*;^;}?^ j>-l-(4-i7 d D^>i;;b)-2-n-XD t:;b^>X'f 

-JK 6-*;b5}f:^e/-2-^f-;b-H2-( h V7;i/:tD^5^;i.)^>i?;i,].^>X'f ^ 
6-*;V;i<dri/-2-^^;i/-l-[4-{ h U7;U2i-D^5^;i,)^>i;;i/]-^>X 
-< ^^^^;-;W 6-A;i'4^:^r'>-l-(3,4-ix^Dp-c>i;;i/)-2-^5^;i.^>X'i' 5^- 

^^>i;;^-6-:^3;^;}^:3ri'-2-n-X^l^J^^>X'f ^ 6-*;u:J^ 
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> 6-*;i/:t?4^i'-l-(2-^'DD^>i;;i,)-2-^f-;i/^>X-i' ^^y-;!., i-(2,4-i; 
i; D D-?>s;;i.)-2-^^;i,-6-[(2-l^ -i' ;i.]^>Xf ^ ^^J 

-;k l-(2-i'DD^>.i;;u)-2-;<f-;i/-6-[(2-t'Je;;L'^5^;u):^;i/M-^>f 
.^X'f ^^^7-;k l-(3-^'no^>>;u)-2-n-7'Dl^;u-6-[(2-t:«J>';M^;i' 
):t);^>'^•^^;^]-v>X^ l-'^^ v;i'-2-n-rn t^;i/-6-[{2-f u 

6-[{2-trUi»^7^;u):i3;u/N-^^';i,]-^>X>f l-(2,6-ix^ d 

s?;i/)-2-p(^;u-6-[(2-t:';i;;i/^f-;b):^j;i.n^^;u]-;.>X'r 2-^ 
^;i/-6-f (2- 1 U i;;u p< )* 2-( > U 7 n ^ )^ > 
]^>X'< ^^y.-;K 2-y^;i/-6-[(2-t'j >^;i';'t5^;b)*;i/M^><';u]-i-[4-( }. 
U7;i/:tDp(^;i/)^>i;;b]^>X'r l-(3,4->?^^ d D^>i;;i,)-2 

-^5^;i/-6-[(2-t^Vi^;i/^^;i/)*;i/n^^';H^>X^ 5:5^V-;k 2-^^;i/-l 
-{E-;<^;i/^>i;;i/)-6-[(2-t: 'J i?;i/^^;i/)*;w?^-i';i.]-<>X'f ^ 

X l-'^>i^;i'-2-p<^;u-6-[(2-i;>ji;;p^^;i/)*;i/>'N-^-<;u]^>X'f 5^7- 
>k H4-t-7'^;w-;>>:;;i.)-2-^#;i>-6-[(2-l^ 'J i;;i'^f-;u)*;pA-^>r 
>X'f 6-*;w^^.i';i/-l-(2,4-i^*^'DD'^>i;;u)-2-p(f^;i,^>X 
-r l-(2,4-S/*7;i/;to^>s;;w)-2--?<^;u-6-[(2-t^'Ji;;i.^f-;i/)* 
;Wt^>f;^]/^;>X'f l-(2,4-e;7;i/:tD'^>i;;u)-2-^5^;i,-5-[{2 
-h^';i'*;v^^;u)A;i/^i^-f ;i/]^>X'i' = ^7-;k l-(2,4-i;:^PD-c>v;i, 
)-7-x h^i/*;u*--;i.-2-;<^;U'<>x^ 5 7-:*j;i/;tf:J^.>-i_(2,4-o; 
^ D D ^ > ) -2- ^ 5^ > X'T ^ ^ 1 - ( 2 , 4- i/ ^ p D ^ > )-4- X 
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^>i/}l)-2-:^^}\^^>X^ lir^J-)l, l-(2,4-i/^DD^>i;;u)-5-3i h^ri/ 
;i/)-2-^f-;U'^>X'f^:J^^/-;i'V -l- (2,4,- 

) . mmm^^mm mm^u&s mmm\^ip^mmm. i^^m^mmmm) > 

■f >X U >SJrCt45^lill U Rabson-Mendenhall#fg^v 

MWfk^ m't^&. >t^^±m) ^ su^isifiiii^ m^i£^:k^m^(Dmnmitm 

. iSilfiia^. ^eUttc GMP-PDE (i^CPDE- 

V) mmi^m. w-mm^mm. mm^tSL^<m. MMsif^ffi. ^mmm^i^n 
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n (RJ 




/>Dy>ii9^. /NPy";-;!/^, {£iiaT;i/=^r;i'S. v\p<£ijR7';i/^;i/^, {sifi:^ 
;i/=i:^f'>^. -hns, T^yg. i^T^'Sx T^)-)i^ 7^)-)\^iSM.T)i^ 
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nfctO — 3©!i&*J9Ei*-rSo ^^£•^T^ 2^1^ * L < {± 3{@OV>-r 

;^ U >^^*Sltl^> Rabson-Men(ienhall•Sl^^ff^ U-yj ii-XA. Kobberling- 
Duimigan^<g?$x Seip^El^l^s La¥rence3g<gS^> Casfaing^lg^. 5TcSSg;^S&i:* 
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. mmm^&m^m. mmm\^nm^^s mmm\i&m. m^m^mim^i:: 

-1- {Z-i7au^>i;)i) -6-xh^^*;i/;ti-;i/^>X'r 1- {A-y 

>X'< ^^y— ;k 2-y5^;M-xb:Jri'*;i''t^x;u-l- (2-7;i/3j-o/oi;;i/) 
^>Xi' 2-7'5";i/-6-x K:^-i/*;u;}?x;i.-l- (2-h •;7;i/;^-P^^ 

^^Xi* i-{2-^7Do^>i;;u) -6-x h:Jpi^5b;i/:j^x 

;u-2-x^;v^>X^' ^ 1- (2-i7DD^>s;;u) -6-x hif^i/;b;i/:}tx 

;u-2-XDt^;i'^>X>l' 5 l- (2-i7DD^>i;;i.) -z-i^^nyD\^)i 

IV'J—Jl^ 1- (2-i7DD^>i;;b) -B-xh^p 
i^ti)l^^-}l-Z'H'jrn\^)i^>X^ 5,V'J-)\^^ Z-r^JV-1- {Z-i^uu^y 
-S-xh^^i^i^^u^^x^u^^X-r 2-X5^;i/-l- (2-i^DD^> 

-7-x K*i'*;i'^x;i//^>x^' i- iz-^DD^>i;)i) -5- 
X h3^s/ij;i/;jf-;i/-2-XD t;i/'<>X>f 2-X^;b-l- (2-i'OD^ 

-6-*;i/:t?^^^>X'l' ^^y-JK 2-X-r;i/-S-*;i/:t?i;ri/-l- (4-7t7;i/ 

r>^t/^>iffiy ^>X>[ ^^'J-)K s-ti)VTf^^i^'l- {Z-i7DD^>i;jv) - 
2-xf-;u^>X'f ^^^\/— e-ti)it^^i/-l- {Z-i^Du^>i^)i) -2-XDt 
X-< 5 6-*;i/7}<dr$/-l- (Z-^OD^oi;;!/) -z-i/^nxnt: 

;l/^>XW' 2-7'f-;i/-5-*;i/:t?:^^->-l- (2-;i7DD^>y;b) 
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^^y-;^ 2-:r5^;u-l. (2-i7D D-i>>>-;W -6- (4-^^;ui^^5i;-;u) 
;J1-;U^>X^' <^^/-,;K 2-r^;i.-l- (2-^^ D D-^>i;;u) -g. (^^.^i,^;!, 

^;b's>X'r^^v--;K 6-:^j;ua-;:e^;i,-i- (2-> dd^>s;;p) -2-7-0 
-^>X^$^^v--;k 6-*;i.nx^;i.-i- (2-i7Dn-<>i;;i.) -2-^>>DrDK 

r 

-<>X>r ^ ^^y-;u; 1- (2-^ D u^yv)\,) -6-^ □ o*;i,^ ;b-2-7-D t 
;u-^>X^5^v-;K 1- (2-^DD^>i;;u) -6- (^^;u;b;u/>-^ -2- 

) -2-7^Dt:;U'H>X^^^^^-;K 1- (2-^DD^>i;;i.) -g- (^vroi^A 
) :«7Jl^A-^>f ji,-2-rDl^;b-^>x^^y^y-;K 1- (2->7 no-Oi?;!.) -6- ( 
tr-^'Ji;y*;^;^■-;^) -2-rD i^;i.^>x^ 1- (2-^DD^>i;;u 

) -6- {^;b7};Uv*;i.:j?-;i,) -2-xo fc:;i.^::^X'r ^ tJ^^-;^ 1- (2-^700 
-<yV}V) ^6- (2-^;U;J^'J^a:5^;b) :ij;i/yt^>(';b-2-XD l^;i,^>x-f ^ 
-^K 1- (2-^UD-;>s;;i.) -6- [4- (2-h K d^>>:i:5-;i.) t^^5i;-;^3 * 
;P#^;b-2-XD t;i,^>X>r ^^^y-;k l- (2-^> dd^^s;;!,) -2-XDir;i. 
-6- (2-tf 'ji;;M>;b) :i7;i.n^'f;u-<>x-f (2-i>DD-s> 
i;;u) -2-rntr;i,-6- [4- (4-7xx;u-l.2,3,6-5^ > vt Kot^.;i;>-i-.r;u 
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0 

mm^i^ommiz ^ o i^-fbt s a^. -usfl^jiciisgps-^o^^. i - 1 o o m g 

Sltt. -fh^tf (4 2) iy^i^it^^ (4 7) ST-CDfbifrSC^^-riaT-ftSc 
E12tt. -fb^^ (4 8) iP^it^^ (5 3) ^X'(Dit^^^m:rmX'$>^„ 
mSli. -fb^tl (5 4) if^<b^^^ {5 9) tX<Dit^^^7j<tmX}Si>^c 

^4t±s it-^m (6 0) t^h^t-t^ (6 5) xr-0<b#s::&jj^-rET?*.So 

0 5tt, -fb^^ (66) (71) ^TCDfb^^^^fST'^^o 
06a:. -fb^^ (7 2) A^t.'fb^^ (77) ^X<Di^^^^7rstmx-&^o 
E7{i. -fb^^ (7 8) *»f,^b^^.(B3) %X(Di'G^^^^.tmxi>^o 
aSli. fb^^ (84) *^e,<b^^ (89) t,xa)it^^^7r^tmxii^. 
09tts -fb^^ (90) i^ib^-tm (95) ^T-Ofb^^^Ts-rET-^.^Se 

01 Ott. {b^^ (9 6) d»e,'fb^ig3 (10 1) ^TCDfb^a^/T^fET-*^ 

lai llix fb^^ (1 0 2) iJ^^^t^m (10 7) tT-©>fb^S5;^^xtET-fe 
5. 
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,^l,2li. -fb^^ (1 0 8 ) (113) ^T-cD{b^^t$.T^■r0T•^. 

m 1 3li. -fb^tl ( 1 1 4 ) i»?,{b^t) ( 119) tTcD-fb^jt^^-TElT-S) 
HI 4li. -fb^^!! ( 1 2 0) >f,{b^^ ( 1 2 5) *T-(D^^i^:£^.-rEl-e^ 
El 1 5 -fb^% (12 6 ) eWb^tl (13 1 ) STCD'fb^i^^^>rEll!$) 
Ei eii. /fb^^D (13 2) iPe,<b^% (13 7) ^T-0!)^^^:£^^■rllT•$) 
01 Tli. {b^«3 ( 1 3 8) *^?,^b^% (14 3) ST-cD^b^s;5^t-EIT-$) 

^ 1 8 li. (14 4) i^^^b^ (149) ^X-(Dit^^^ijktm-^$> 

® 1 9tt. -fb^«5 (15 0) i?(b<t^^ (15 5) ST(D<b^S:^/T^t-ET•$) 
^2 Oii. {b^ (15 6) tpc,it^^ (161) ^T-CD-fb^j^^^Rt^-eS) 
mZlU. 1t^^ (16 2) iP?,ft^ife (1.6 7) rT-©<b^S5;*^s1-ET*) 

■ ■ 

EI2 2li. -fb^ (1 6 8) ipi^it^^ (173) tT-CD<b#^::&TxT0Tfe 

So 

ia2 3{iv -fb^^ (174) 3EP?!<b^<* (17 9) ^T-(D<b^^$:^-riai:$, 

So 

S2 4tt, -fb^^D ( 1 8 0) Ph^^^ (185) ^T-®fb^:^^^>t-ST$) 

So 
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1212 5I±. it^^ (18 6) iy^it^^ (19 1) tl:0m^^7j<tmi:$) 

ia26{i. -fb^^ (192) 5^)^?,^^^ (197) t-^CDit^^^^.tmX'^ 

0 2 7li. -fb^t! (1 2 8) i?^it-^^ (2 0 3) ^T-cD{b^^:&^>-riaT-fe 
^- , 

0 2 8 {is -fb^tl (2 0 4) ^P>{b^t) (2 0 9) ^T©{b^i?;:£^-r^-Cfe 
0 2 9 {i. -ffc^tJ (2 1 0).*^>^b^«D (2 15) ^X-iD^^^^n'^tmiii) 

So 

0 3O{±. fb^^ (2 16) *^?,^b^«3 (2 2 1) ST-o^b^3;$^vt0-efe 

So 

03 1 lix {b^fe (2 2 2) i^<i>it^m (2 2 7) ^-C-C^b^^^^vf 0T-fe 

So 

0 3 2l±. fb^^ (2 2 8.) i^i^^^m {2Z2y t.X(D^^%^7r.tmx^ 
03 3(±, <b^^ (2 3 4) i)»f)<b^tl (2 3 9) ^T^cD{b^SC^^-r0T-$) 
03 40:. <b^% (2 4 0) ip^-fb^t! (2 4 5) ^T-®fls^iC^g^t-0T-^ " 

So 

03 -fb^^ (2 4 6) ip^.'fb^tl (2 5 1) ^X(D^^^^lT^tmxi> 

So 

, 03 Btt. -fb^i^ (2 5 2) ti^<oi\:^m (2 5 7) ^■c•©<b^SiS^^r0^:•fe 

So 

, 03 7fct. -fb^tl (2 5 8) *>ej^b^t) (2 6 3) $-t©<b^iC^5=>f0T-* 

So 
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E 3 8 lis -fb^t) ( 2 6 4 ) e.^b^tl ( 2 6 9 ) $-CW^b^^^Txt0T$) 

So 

E3 9li. -fb^^ (2 7 0) *>e,<b^^ (2 7 5 ). $.-CO<b^SS^vt0T-^ 

So 

EI4Pli. it^^ (2 7 6 ) iptj^b^tJ (2 8 1) *T-O{b^S::^^.t0Tfe 

So 

MA Hi. it^^ (2 8 2) *»e)<b^«!I (2 8 7) ^T-cDib^^i^^&^t0-e$) 

So ' 

04 2{i. -fb^^ (2 8 8) iP^^b^^ (2 9 3) ^X'Oit^^^^.fmX'^ 
E4 3tts {b^^ (2 9 4).fre,<b^^ (2 9 9) ^X-O^it^^^mt^Xi) 

So 

04 4Ux -fh^^l (3 0 0 ) tf^^^t-^^ (3 0 5) ^T-O<b^itS^-r0T-$) 

So 

El 4 5 H:. -fb^^ (3 0 6) f,fb^tl (311) ^T-O-fb^xCt^^-TB-C^. 

So 

0 4 ih^m (3 1 2) *»^,fb^^ (3 1 6) ^T-O-fb^^C^^^r^-C^) 

So 

04 7{i, {b^ (3 17) ipfjft^tl (3 2 2) ^-CO-fb^SSi^S^Nt-S-CS. 

So 

■J.: 

04 8 H:. -fb-^^S (3 2 3) *>?>^^!!a (3 2 8) ^XO^^^-^mtmx^ 

So 

04 9{i> -fb^^ (3 2 9) ly^^^Xm (3 3 4) f T-O-fb^S^S^t0T-fc 

So 

0 5 OH:. {b^ .(3 3 5) i^^it^^ (3 4 0) ^-e©fti^i5;2^x-r0T*$) 

So 
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S51tt. it^m (34 1) i?tb^t^^ (3 4 6) tT'tD^b^^^^RtST* 
13 5 2a:, -fb^^S ( 3 4 7 ) ip^^b^t) (3 5 2) tX'CO^t^^^ijktm-^^ 
I2 5 3l±, -fb^^ (3 5 3 ) ipe,fb^% (3 5 8) ^T'CD<b^^$^tEl-C$) 

So 

05 4li, -fb^t; (3 5 9 ) iPe>^b^tl (3 6 4) gr-cDfb^^^^^>tST-$) 

So 

05 5H:. -fb^*!! ( 3 6 5) tf^sit^^ (3 7 0) ^X'CDit^^^Tr.tmi:^ 
EI5 6li^ -fb^^D (3 7 1) i»?><b^^ (3 7 6) ^"C-CD-fb^SCSrS^N-rET^) 

So 

0 5 7 H:. -fb^«3 (3 7 7) e^b^t; (3 8 2) ^T-cO<b#^$r^-rET-fe 

So 

S 5 8 tts -fb^^D ( 3 8 3 ) <bit^^ (38 6) tTC0<b^^$7fv1-El-e$) 

So 

<SS3l^Jl ; 3- [N- ( 2-rD^^>i;;u) r5^u;uT^y] -4--h 

3--/f-U;i/T^ y-4--hD$^#Kx^;u (2 4 7inf). CDN, N-i^ 
;<f-;i/*;i/AT5 H { 1 0ml) ^Mtz*!^^:?- h ij"i7A (1 0 Omg. 6 0% 

fiJgT-mSllfti^tx 2-rD^^>s;;i/7'o?^ K (2 44mg) ON, N- 
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.^J:^^)Vit^)VUTl K (2ml) ^^^l 0^lzn^xW^^mT\.t^. SiSii 

u>Tj*aiu mmm^T^m. fgjsufc^. j^ffi?iistfe» nmi'y)±^ 

;UCD 7 7 y >>i * 7 A ^ D V h 7 >f -tCMPa 2 5 %gf ;i,/n — . 
=^^'9'>TjgtBtTll^?S«0 3- [N- (2-7D^:^>i;;u) 7^ij;i,7^^y 
-4-^hD$^#K-c^;U ( 5 4 0nig) <£mfeo 

'H-NME (CDCh, 6) : 0.87 (3H, t. J=8Hz). 1.48 (3H, t. J=8Hz). 1.68 (2 
H, sextet, J=8Hz), 2.03 (2H, t, J=8H2), 4.30-4.46 (2H, m), 4.70 (IH. d, 
' J=15Hz), 5,40 (IH, CJ^mz),YM^!^mr^], TAZ (IH, dd. ^177 
Hz), 7.58 (IH, dd. J=l, 8Hz), 7.66 (IH. d, J=lHz). 7.96 (IH. d, J=8Hz 8 
.16 (IH. dd, J=l, 8Hz)o 
<mMm2 \ 3- [N- (2-^DD^>$;;i/) s y ] _ 4 _ - 

^-^y'J^)\^7K>f -A--Yu^Mm^:^^)\^ ( 4 5 0 m g) t 2 - ^ D 
D-;>i;;i.7n v>r K ( 2 4 3mg) J; DSSSiiM 1 tl^:^6D;&iST-MfeiJg^CD3 
- IN- (2-^PD-<>i;;i.) 4-nhD$mMxf- 
;^ (4 8 0mg) S^fco 

•H-NME (CDCh, 6) : 1.35 (3H, t.VsHz). 4.35 (2H, q, J=8Hz), 4.76 (1 
fi, bd. J=15Hz), 5.82 (IH. bd. J=15H2), 7.10-8.00 (12H, b)o 
■P : 111-113-C, 

3-7x'j;i'7'^y-4--hDSm#Kxf^;u (3 0 Omg) i:2-7;i.:t 

□-<>i;;i.7DT>r K (2 4 3mg) xm^mi tmmo:>:^^rn^m^(D3 
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- [N- (2-7;i/:tP-^>i;;i.) r^ij^i/T^y] -4-:i hn^.t^^xf^ 
(3 9 4mg) :^mz. 

'H-NMR (CDCh, ,5) : 0.85 (3H. t, J=8Hz), 1.40 (3H, t,- J=8Hz), 1.65 (2H. 
sextet. J=8Hz), 1.98 (ZH, t. J=8Hz), 4.30-4.45 (2H. b), 4,60 (IH, d, J= 
lOHz), 5.25 (IH. d, J=10Hz). 6.88 (2H. t. J=8Hz), 7.08 (2H, dd, J=5. 8H2 
), (IH. dt, J=l, 8Hz), 7.41 (IH, dt. J=l, 8Hz), 7.69 (IH. d, J=lHz) 
, 7.96 (IH, d, J=8Hz), 8.15 (IH, dd, J=l, 8Hz)„ 
<5giii«aj4 ; 3- [N- ( 4 - 7;U:t D-Oi^Vl/) 7 U ;i/ Z ^ y ] -4-- 

D-<>$;;i.7p-t'>r K ( 2 4 3mg) J: l3Kit^J 1 i:i^«CD;5^T-8fi}fl«CD 3 

- [N- {4-yjitD^>i^}i) r5^"j;i/:p^y] -4 -x h D^m^^x^ 
)i' (4 0 0mg) timtzo 

'H-NMR (CDCh. 6) : 0.86 (3H, t, J=8Hz), 1.37 (3H, t, J=8H2). 1.56-1.76 
(2H. a), 1.96-2.04 (2H, a), 4.32-4.46 (2H, m), 4.40 (IH, d, J=14Hz), 5. 
23(1H, d, J-=14Hz), 6.95 (2H, t, J=8Hz), 7.10 (2H, dd, J=5. 8flz), 7.47 (1 
H, d, J-lfl35), 7.95 (IH, d, J=8Hz), 8.16 (IH, dd, J=l, 8Hz)o 
<Kjifiai5 ; 3 - [N- (2-v52y'^>i?;u) r^VJlT^y} -4-x> 

3-"y9^'J;i.T^y-4-xhD$S#Kx5^;b (2 0 0mg) t2-i^Ty 
-?>i?;!/7'DT^' K (1 5 4mg) ON, mmizmm 

*ye/A (29 6mg) ^m^. zo-cusmm^^nLtz. Sf&s^fg^g^^x 
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U;U7'^ >] ,- 4 -:i h D$SWKx5^;i. ( 3 3 0 mg) :^mz. 

•H-NMR (CDCh. 6) : 0.86 (3H, t. J=8Hz), 1.49 (3H. t. J=8Hz), 1.67 (2fl, 
sextet/ J=8Hz). 2.02 (2H. t. J=8Hz). 4.28-4.52 (2H. m), 4.90 (IH. d. jl 
15Hz), 5.28 (IH. d, J=15Hz). 7.40 (IH, t. J=8Hz). 7.6I.(1H, dt, jij,'8Hz 
), 7.70-(lH. d, J=lHz), 7.74 (IH. dd, J=l. 8Hz), 8.02 (IH. d. JMOni). 8 
.22 (IH. dd. J=l. 10H2)o 

'H-NMH (CDCh. 6) : 0.86 (3fl, t. J=7.5Hz). 1.35 (3H, t. J=7.5Hz). 1.68 
(2H. a), 2.00 (2H. t. J=7.5Hz), 4.36 (IH, d. J=15Hz). 4.40 (2H, m). 5.31 
(IH. d, J=15Hz), 6.85-7.28 (4H. n), 7.60 (IH. d, J=1.5Hz), 7.97 (IH. d. 
J=10Hz), 8.16 (IH, dd, J=10.i,5Hz), 
<M0!l6-2 ; 4--hD-3- [N- ( 2 - .J ri-r^V 

<mm^6-3 ; 3- [N- (2, 6 -i^^aD^>i;j\,) y^vjlT^y] 
'H-NME (CDCh, 6) : 0.89 (3H. t, J=7.5flz), 1.38 (3H, t. J=7.5Hz), 1.70 
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(2H, B), 2.03 (2H. t. J=7.5Hz). 4.36 (2H. m), 4.96 (IH, d, J=13.5Hz), 5. 
70(1H. d, J=13.5Hz), 7.10-7.28 (3H. a), 7.49 (IH, d, J=1.5Hz). 8.03 (IH, 
d, J=7.5Hz), 8.14 (IH, dd, J=7.5 BXF 1.5Hz)„ 
Bp : 85-89'Co 

<5S(3ifi^6-4 ; 3- [N- (3 ->5^;P-i>i;;i.)rD l^:t->iU7'.^ >] - 

'H-NM (CDCL, <5) : 0.60-0.71 (2H, a). 0.99-1.14 (3H, b), 1.38 (3H, t, 
J=7.5Hz), 4.37 (2H. m), 4.62 (IH, d, J=12Hz), 5.30 (IH, d, J=12Hz). 6.92 
(IH, t,- J=7.5Hz), 7.10 (IH3 t, J=7.5Hz). 7.26 (IH. m), 7.42 (IH, t, J=7 
.5Hz}, 7.80 (IH, s), 7.99 (IH. d. J=7.5Hz). 8.14 (IH, dd, J=7.5 RJT 2Hz 

<mm.m%-^ ; 3 - Cn- {2-^uu^:yiA}v) i^^i^ny^ 1,^3)1^.- 

'fl-m (CDCh, d) : 1,37 (3H, t, J=7.5Hz). 1.68-1.87 (4H, b), 2.22-2.58 
(2H, «), 2.75-2.94 (IH, a). 4.23-4.46 (2H, n). 4.63 (IH. d, J=15Hz), 5. 
45 (IH, d, J-15HZ). 7.14-7.24 (3H, n), 7.35-7.45 (IH, a), 7.56 (IH, d, J 
=2Hz), 7,97 (IH. d, J=9Hz), 8.13 (IH, dd, Jr9, 2Hz)o 
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■H-NMR (CDCI3. d) : 1.43 (3H. t, J=7.5Hz), 1.86-2.19 (2H. «). 2.22-2.54 
(4H. a). 3.20-3.41 (IH. n), 4.43 (2H. q, J=7.5Hz), 7.80 (IH, dd. J=10, 
2Hz), 8.26 (IH, d, J=10Hz), 9.45 (IH. d, J=2Hz)o , 
■P : 94-96'Co 

. ) ®i;^DOX^> (5 0ml) ^«t3jg{b:t^-y-'J^(3. 9 1ml) mj 
KD77> (5 0ml) izmU ^$;i^m%^7^^T. T>^-Tyi<, (2 

8%) *icjaTLfcc mp^^#^. 7k. mm:^^}i^M^. mLtz 
(ca. 8g) o ^m^^rn^. ^mm^^-^m. ^m-v^^^^t? 

7^ h- (4. 9 4g) :^mzo 

'H-NHE (DMS0-d6, 6) : 2.08 (3H, s), 7.68 (IH, br s). 7.78 (IH, dd. J=9. 
2Hz). 7.94-8.05 ( 2H. ■). 8.23 (IH. brs)o 
Mass (PAB) : 224o 
<Sii0!l8 ; 3- [N- i 2 - i7 u D-<> i; )V) T-iz9)l7K^2 

S!i3iM7i:iI«^;&aTfb^»?>3- [N- (2-^Dn-<>S7;i.) 7^,^ 
'H-NMR (MS0-d6. d) : 1.86 (3H, s). 4.64 (IH. d, J=15Hz). 5.06 (IH, d. 
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J=15Hz), 7.22-7.40 (4H. 7.73 (IH. br s). 7.84 (IH. d. J=2Hz), 8.03 ( 
IH, dd, J=9, 2Hz), 8.14 (IH, d, J=9Hz), 8.22 (IH. br s)„ 
<^-^m ; 3- [N- (2-^DP^>i;;b) 7^^)\,tXJ^ -4--^ 

^^^Sm^'TRJtT. g3^fb5^^> (1. 7 0ml) ©v^ d ^ >^jg ( 
4ml) (c. 1, (30ml) >&?giT^, 3- [N- 

D^>i;;b) ^-fe5^;^y.y] -4-^hD^>XZ^ r(2, 70g) 1 . 
4-y;^-:^-y->^fft (6 5ml) SjSTtfc, 1 5^m#^. MJx5^;ut^: 
(3. 14g) it1s^^^ 2^^mn\.fz. KUmi'^. ^i«^«Eg^L 

^i^^X^mLs ^^SMEgSUfdc ^S:£:«37A^D-7hir77^- [2 0 
0ml. n— .ipi?->-i^Kxf-;i, (4-1) ] ICTI^SJU 3- [N- (2- 
^PO-^>i;;i,) T-t:^;!.^^^] -4-x h d-<>Xx> (i. 2 1 g) 

'H-NMR (CDCh. d) : 1.92 (3H, 5), 4.61 (JH. d, J=15Hz), 5.40 (IH, d, J= 
15H2), 7.18-7.50 (5H. b). 7.80 (IH, dd, J=9, 2ez), 8.01 (IH, d. J=9Hz)c 
Mass (FAB) : 300o 
la (Nujol) : 2250cs-'o 
<Mig^l 0 ; 3- [N- (2-^pD-<>i;;b) tXJ^ -4-x>d^> 

3- [N- (2-^?DD-c>i;;i/) 7^^)\,i'X^^ _4_- j,^^^^.,^ 
K (8 5 0mg) 01, 4-v5^^i^-> (1 0ml) ^?«tc. 35X«K ( 1 ml) 

g^bfeo Sal^A^A^DVh^77>r- [5 0ml, ^Dn;t^;i.i,3 tCT^ 
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(2 3 0mg) ^ff/-, 

'H-NHR (CDCh. 5 ) : 4.65 (2H, d. J=6Hz). 6.93 (IH. dd, J=9. 2Hz), 7.10 
(IH. d, J=2Hz), 7.25-7.40 (3H. »). 7.40-7.54 (IH. .), 8.30 {IH. d. J=9Hz 
), 8.45 (IH, br s)o 
Mass (FAB) : 258o 
Ifi (Nujol) : 2220ca-'o 
■<^^mi 1 ; 4-T^,-3- CN- (2-^nD^>^-;i.) 7-^ ^] ^> 

-^x--MiT>i/-©i!aa-> — — — ■ — — — ■' — 

3- [N- (2-^7DD^>s;;u) T.^] - 4 h d^^x.. h U;k 
261mg). ^^y-;Ml5ml), 1, 4-^;;;^^t^> (3ml)o^i^ 
SfS^{c.^lO%..^i;e;A^^ (5 0mg) ^Jn^. ^f^^ffl^T. S^Efc 

fee ^^^i^tzmi^i:^-y^Mzxm.^^timiZ^i)^ 4-TK^-3 - [ 

■H-NMR (DMS0-d6. : 4.39 (2H. d, J=5Hz), 5.57 (IH, t, J=5Hz), 5.69 (2 
H. s), 6.46 (IH. d, J=2H2). 6.61 (IH. d, J=9Hz), 6.88 (IH. dd. J=9. 2fi2) 
, 7.25- 7.41 (3H, B), 7.44-7.54 (IH. Bh 

-rnii;i,^>X'r (4 2) o^m> 

(3 9 0mg) ^iSTciX (2 10mg) (iml) (2 
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m^m^^t i tm^^mt^'i^^fitzo c:n<fc 7 ^ ^ t/a *7 a ^ n t h 

;t^n;i.-2-n-7'otr;u->>X'f (4 2) il 6 Omg) i^^i^fi 

(42) Otitt] 

•H-lfflR (CDCh, 6) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8H2), 1.78-1.98 
(2H, b). 2.34 (2H. t, J=8Hz), 4.38 (2H. q, J=8Hz), 5.45 (2H, s), 6.65 ( 
IH, t, J=8Hz), 7.00 (IH, t, J=8fiz), 7.13 (IH. t, J=8Hz). 7.28 (IH. t, J= 
8Hz). 7.78 (IH, d, J=10Hz), 7.99 (IH, d. J=10Hz), 8.02 (IH, s)o 
■p : 134-135'Cc 

<mmm2 ; l- {2-i^T.f^>i^)l) -6-xh:i|re/*;b:t?n;i/-2-n 
"7'Ptf;U'<>X>f (4 3) CD-^fifc> 

3- [N- {2-i^Ty^>i^jl) y^^yjlTKyf} -4-zihD$MKx 

(3 9 omgr) j:*)mMmi tmm<D:^^i!m^m^(^i - {2->>Ty-< 

3) (16 Omg) ^mzo 
[fb^^ (43) 

'H-NMR (CDCh, <5) : 1.04 (3H, t, J=8H2), 1.40 (3H. t, J=8Hz), 1.88 (2 
H. sextet, J=8Hz), 2.80 (2H, t, J=8Hz), 4.38 (2H, q, J=8Hz), 5.62 (2H, s 
), 6.57-6.63 (IH, b), 7.38-7.50 (2H, a), 7.78 (IH, dd, J=l, SHz), 7.79 ( 
IH, d. J=8Hz), 7.94 (IH, d, J=lHz), 8.03 (IH, dd, J=l, 8Hz)o 
■P : 132-134'Ce 

xr:;i.'^>X'r ^ (44) ©^fig> 

3- [N- (2-^DD'^>i?;i') ^y^J^}\,TlJ \ - 4- - hD$J.§^ 
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) i2 2 0mgy ^ntzo 
Ktt^ (4 4) O^^] 

■H-NMR (CDCl3,.d) : 1.40 (3H. t. J=8Hz). 4.38 (2H. J=8Hz). 5.56 (3H 

s). 6.72 (H. dd. J=I, mz), 7.18 (IH. dt, J=l, 8H.). 7.30 (IH. dt. J=I 

. 8H2). 7.45-7.55 ( 4H. 7.64 (IH, d, J=lHz), 7.68 (IH. d. J-IH.), 7.9 
0 (IH, d, J=10H2), 7.95 (IH, s). 8.08 (IH, dd, J=l, 8Hz). 
DP : 140- 142*C. 



(3 9 omg) J^^mmmi iinm<o^^T'm^mm(De-:^h^i.i,ji. 

(45) (leOmg) $f§fco 
[fb-^tl ( 4 5 ) OtH4] 

•H-NME (CDCh, 6) : I.04 (3H. t. J=aHz), 1.40 (3H, t, J=8Hz), 1.78-1.98 
(2H. B). 2.34 {2H. t, J=8Hz), 4.38 (2H. q, J=8flz). 5.45 (2H. s). 5.65 ( 
IH. t. J=8H2), 7.00 IH. t, J=8flz). 7.13 (IH, t, J=8Hz), 7.28 (Ifl. t, J=8 
Hz). 7.78 (IH. d, J=10Hz), 7.99 (Ifl, d, J=10Hz), 8.02 (IH, s)o 
mp : 134-135-Co 

<mmm 5 ; e -x j _ ( 4 -7;^;t D^>i;;^) _ 2 - 

n-rDl^;i,^>X^$4^7-;i. (4 6) ®^fig> 
3- CN- {4'-yMn^>i;;i) y^^))^,TXJ^\ -4-xhD$mM 

(4oomg) J:t)^^Sfi«ll^:^Slo;&&T-a^fe^gM®6-x^=^i.;t,;^ 
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(4 6) (1 6 Omg) ^mzo 
Lit^^ (46) (D^m 

'H-NHR (CDCla, (5) : 1.04 (3H, t. J=8Hz), 1.40 (3H, t, J=8Hz), 1.88 (2H. 
sextet, J=8Hz). 2.82 (2H, t. J=8Hz), 4.38 (2H, q, J=8Hz). 5.38 (2H, s), 
7.00 (4H, d, J=7Hz), 7.77 (IH, d, J=8Hz), 7.98 (IH, d, J=lHz), 8.00 (IH 

, dd, J=l, 8Hz)o 

BP : 134-135*Co 

<nMmB> 

<^MM6 - 1 ; 6 -X h^i/;b;u:ti:^;i^-2 -n-ro tr;u- 1- (2-f 
Vi^Jl^^^Jl) ^ir^J-)l {4 7) > 

[<b^^ (4 7) cD^ii] 

'H-NM (CDCls, 6) : 1.03 (3H, t, J=7.5Hz), 1.39 (3H, t, J=7.5Hz), 1.89 
(2H, b), 2.85 (2H, t, J=7.5Hz), 4.38 (ZB, q, J=7.5Hz), 5.50 (2H, s), 6.7 
2 (IH, d, J=:7.5Hz), 7.24 (IH. n). 7.58 (IH, dt, J=7.5. 1.5Hz), 7.79 (IH, 
d, J=7.5Hz), 7.96-8.02 (2H, n), 8.60 (IE, d, J=4Hz)o 
■p : 84-85°Co 

<llite^J6-2 ; 6 -X 1 - (3 -y }i:to^>iyj\,) - 

2-n-rDtr;i/^>X-r ^yy-;!^ (4 8) > 
[fb^fe (4 8) (D^m 

'H-NMR (CDCh, 6) : 1.04 (3H, t, J=7.5Hz), L39 (3H, t, J=7.5Hz), 1.90 
(Zfl, i), 2.81 (2H, t, J=7.5Hz), 4.39 (2H, q, J=7.5Hz), 5.39 (2H, s), 6.7 
0-6.84 (2H, a), 7.00 (IH, dt, J=8.5 RU 1.5Hz), 7.78 (IH, d, J=8.5Hz), 
7.96 (IH, s), 8.00 (IH, d, J=8.5Hz)o 
BP : 142-146-Co 

<nMm6-3 ; 1 - (2, e-'jf7uu^y^yji) _ e -x > :^s>*;i/#x 



wo m4334 



PCT/JP9«/03a58, 



78 



[<b^fel (4 9) ®«] 

'H-NMR (CDCh, 6) : 1.03 (3H, t. J=7.5Hz). 1.38 (3H, t. J=7.5Hz). 1.88 
(2H. B), 2.93 (2H, t. J=7.5Hz). 4.34 (2H. q, J=7.5Hz). 5.61(2H. s), 7.2 
6 (IH, d, J=7.5Hz). 7.39 (2H, d. J=7.5Hz). 7.68 (IH, d, J=7.5e2). 7.84 { 
IH. d. J=1.5Hz). 7.91 (2H. d. J=7.5Hz)o 
BP : 153-156'Co 

<^M6-4 ; 1- (3-^^;i.^>i;;u) - 6 -x S 2 
-n-7-Dtr;i,^>X^^i^\/-;i, (5 0) > 

C.fb-#-.^~(,5--Q-)-C9^<i-3^---~-— , '-^'-^ 

•H-NME (CDCh. d) : i.02 (3H, t, J=7.5Hz). 1.41 (3H, t. J=7.5Hz), 1.89 
(2H. a). 2.29 (3H, s). 2.82 (2H. t, J=7.5Hz). 4.38 (2H, q. J=7.5Hz), 5.3 
5 (2H, s), 6.79-6.86 (2H. m), 7.09 (IH, d. J=7.5Hz). 7,20 (IH. t. J=7.5H 
2), 7.76 (IH. d, J=7.5Hz), 7.95-8.02 (2H, a), 

<mmmG-5 2-i>^DrDt;b-6-xhd)^S/3tj;i/:Jf-;i,-l- (2- 
7Jl:fu^yi;jl) ^^x-r (5 1) > 

iit^^ (5 1) CDtH^] 

'H-M (CDCh. 6) : 1.10 (2H. a). 1.27 (2H. «.). 1.40 (3H. t, J=7.5Hz). 
1.95 (IH. «), 4.37 (2H. q, J=7.5H2*),. 5.56 (2fi, s), 6.77 (IH, t. J=7.5Hz) 
. 7.03 (IH, t, J=7.5Hz), 7,13 (IH, t, J=7.5Hz), 7.29 (IH, a). 7.69 (IH, 
d, J=7.5Hz), 7.96 (IH, d, J=7.5flz), 8.02 (IH, d, J=2Hz)o 
up : 122-126'C, 

<mm6--6 ; 1- (2-^'DP-^>s;;i,) - 6 -i^T'y - 2 -i.^oT'D 
^^Jl^^X-^ i^^J-}V (5 2) > 
[-fb^ (5 2) (D^m 
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'H-NMR (CDCh. S) : 1.04-1.24 (2H, m). 1.24-1.39 (2H, m), 1.83-2.01 (IH 
, b). 5.58 (2H, s), 6.54 (IH, d. J=9Hz), 7.16 (IH. td, J=g, 2Hz), 7.22-7 
.38 (IH, a), 7.43-7.56 (3H, n), 7.74 (IH. dd. J=9, 2Hz)o 
Kass (FAB) : 308 (H+l)o 
IR (Nujol) : 2210cin-'o 
<nMm6-7 ; 1- {2-i7aD^yiy}i) - 2 -i^^ uy^ji-e 

lit-^ (53) ©^11] 

'H-NMR (CDCh, 6) : 1.38 (3H, t, J=7.5Hz), 1.90-2.21 (2H. ■). 2.21-2.24 
(2H, a), 2.46-2.70 (2H, m), 3.52-3.73 (IE, m), 4.37 (2H, q, J=7.5Hz), 5 

.39 (2H, s). 6.34 (IH. dd, J=9, 2Hz), 7.06 (IH, td. J=9, 2Hz), 7.23 (IH, 
td, J=9, 2H2), 7.46 (IH, dd, J=9, 2Hz). 7.83 (IB. d. J=9H2), 7.92 (IH,. 

d, J=2Hz), 8.01 (IH, dd, J=9, 2Hz)o 

BP : 111-113-Co 

<^^^6-8; 1- (2 -ii7Dn^>>:;;i/) _ e -x b 2 
-n— ^>5^;i.-<>X'f ^irv-ju (5 4) > 
Lit^^ (5 4) <D<S!}m 

'H-m (CDCI3, 6) : 0.87 (3H. t, J=7.5Hz). 1.22-1.47 (7H, a), 1.74-1.93 
(2H, ffl), 2.80 (2H. t, J=7.5Hz), 4.37 (2H, q, J=7.5Hz), 5.47 (2H, s), 6. 
39 (IH, dd, J=9, 2Hz), 7.08 (IH, td, J=9, 2Hz), 7.19-7.33 (IH, a), 7.48 
(IH, dd, J=9, 2Hz). 7.79 (IH. d, J=9Hz), 7.94 (IH, d, J=2fiz), 8.00 (lH,d 
d, J=g, 2fl2)o 

;i/^>X'f (5 5) > 

>X'r ^V-J-JV (2. 8g) \zjL^j-)\, (2 0ml) Sr^l 0%7KSJfb± h 
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0 ^2.mm (10.4 g) en;t. 4^»s¥^iigitLyco mm^mttz^ 

0 . . m^m^(D5 -t,)\.^^^i^- 1 - ( 2 - ^ D D - 2 - n - TD t 

Cfh^^J (55) CD^ft] 
'H-NME (DMS0-d6, dT 1 : 0.93 (3H. t, J=7.5H2); 1.75 (2H. «,). 2.79 (2H, 
t, J=7.5Hz), 5.61 (2H. s). 6.49 (IH, d, J=7.5Hz), 7.21 (IH, t, J=7.5H2), 
7.33 (IH. t, J=7.5fl2). 7.46 (IH, d. J=7.5H2). 7.56 (IH, d, J=7.5Hz). 7.8 
0 (IH, ,d, J=7.5H2), 8.20 (IH. s)o 

D l:r;U-^>X>r ^ ( 5 6 ) > 

[{b^% (5 6) (D^m 

/9WTT /-I— 

'H-NHR (DMSO-dS. 6) : 0.97 (3H. t, J=7.5Hz), 1.78 (2H. m). 2.23 (SH.' s) 

, 3.86 (2H, q, J=7.5Hz). 5.53 (28, s), 6.80 (IH, d, J=7.5Hz), 6.91 (IH.s 

), 7.07 (IH, d, J=7.5Hz). 7.21 (Ifl, t, J=7.5H2), 7.65 (IH, d, J=7.5Hz),7 

.79 (IH, d, J^7.5Hz), 8.04 (IH, s)o 

<^nm8-2 I 2-n-:?'f^;i/-t-*;w:J?^e/- 1 - {z-i^nn^^i; 
A) -?yX>f 5 irvr_;i, (5 7) > 

Ob^tl (5 7) 

'H-MME (DMS0-d6, 6) ; 0.84 (3H, t, J=7.5fiz). 1.34 (2H, a). 1.71 (2H, a) 
.2.80 (2E, t, J=7.5Hz). 5.89 (2H, s), 6.03 (IH, d, J=7.5Hz), 7.13 (Ifi, 
t. J=7.5Hz), 7.27 (2H. t, J=7.5H2), ,7.48 (IH. d, J=7.5Hz), 7.63 (IH, d, 
J=7.5Hz), 7.87 (IH, d, J=7.5Hz)c 
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iit-^^ (58) O^tt] 

•H-NMR {DMS0-d6, 6) : 1.04-1.19 (4H, m). 2.37 (IH. m), 5.79 (2H, s), 7. 
00 (IH, t, J=7.5Hz), 7.15 (IH, t, J=7.5Hz). 7.Z7 (IH, t. J=10.5Hz). 7.37 
(IH. 7.60 (IH. d, J=7.5Hz). 7.82 (IH, d, J=7.5Hz). 8.11 (IH, s)o 
up : 224-229*Ca 

Cft^tl (5 9) o^m 

'H-NMR (DHS0-d5, 6) : 0.87 (3H. t, J=7.5Hz), 1.26-1.48 (2H, a), 1.60-1. 
80 (2H, fl). 2.90 (2H, t, J=7.5Hz), 5,63 (2H. s), 6.89 (IH. td, J=9, 2Hz) 
, 7.13 (IH, td. J=9, 2Hz), 7.20-7.44 (2H, a), 7.64 (IH. d, J=9Hz), 7.80 
(IH, dd, J=9, 2Hz), 8.08 (IH. d, J=2Hz)o 
BP t 216-219'Co 

<^fi«J9 ; 1- (2 -i^Dn^>i;;i,) _ e _^ d D:i3;i/:}f-;u- 2 -«>^ 
n rv fcr;u-c>Xi' ^ y^J-jim^i& (60) ©■&j^> 

6-±}\/^^^iy- I- i2-i7nD^>i/jv) - 2-^^^uyD\^)i^yx^ 
<VV~Jl (3 9 0m&) N, N-i/-p(5^;i/:^^;uAT^ K ( ijg) $^$rJ^ 
^b>«^U> (10ml) t2in;fri3§e{|n;tSS»«[(c.^ST. S^^MLT^ 
( 0. 2 0 8ml) ^?KTLfec IHSj^-e 2I^F^m?$Lfc^. ii^ 
t/^ME«g^Lfe« ^^^f^-C V7'Di^;i/x-7=;i/i£Aax.T«J5K-fb-r5i: 1 - ( 
2-tfuti^yV)V) - 6-:?DD5!j;i/;tf-;i.-2-i/^n7-Dl^;i.^>X'f = 
^l/'-'/I.ffig^ (6 0) (4 5 Omg) ^^mi^tLXmzo ^fiStt^^^T- 

<^m \ 0 ; 1- ( 2-^DD--?>s;;u) -6 - {A-V :^'r)\/7 1 j y 



wo 97/24334 



PCT/JP96/03B58 



82 



^^V-;M 4 0 0 mg) <^n. N-v^ f-Vb^AAT ^ h;^ 1 i§iiD^7^c^Yb^x 
(3ml) IZ^MLtzo z<D^mizi^it7t^^V)\^ (28mg) $5-CTJD 

Oml) t^«¥U 4-i^ji^)iT^^^>i^}iT^>i^mm (2 7 1 
mg) fch.;^^;UT^> (iml) <£«<b^f-U> ( 1 Oml) {cJn^TISSi 

> 1- (2-i'DD^>S;;U) -6- (4-s;X5^;i.T^ y 7x-;u^5^;i.,!j;u 
-2-n-7-Dtf;b^>X^$^r.y-;i. (6 1) (2 15mg)^f§ 

['fb^t; ( 6 1) CD^<$] 



'H-NME (CDClo. d) : 1.01 (3H, t, J=7H2), 1,88 (2B. sextet, J=7H2). 2.76 
(2H. t, J=7Hz). 2.95 (6H, s), 4.50 (2H, d, J=5Hz), 5.45 (211, s), 6.32 ( 
IH. d. J=:5H2), 6.36 (IH, d, J=7H2), 6.72 (2H, d, J=10Hz), 7.07 (IH, dt, 
8Hz), 7.20-7.25 (SB, a), 7.46 (IH, dd, J=l, BHz),' 7.58 (IH. dd, J=l 
, 8H2), 7.76 (IE, d, J=8Hz), 7.82 TlH, d, J=iHz)o 
HP : 155-I56'Go 

<^»J1 1 ; 1- (2-^DD-c>i;;i.) -6-^;^;^l;y;!,;^y^^^;^_ 
2-n-rDl^;i.-?>X'f .5r^/-;i/ (6 2) o^^> 

^^J-Ji (2 0 0mg) fc4-T5V^;b^U> (1 24mg) itJ^Jfi^i o 
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-n-7'Dl^;i/-i>x^' ^W-JU ( 6 2) (2 0 5mg)^?^fe, 
[{b^tl (62) cDtll^] 

'H-NMR (CDCh, 6) : 1.03 (3H. t, J=8Hz), 1.88 (2H, sextet, J=8H2), 2.62 
(4H, bs), 2.72 (2H, t, J=8Hz), 3.85 (4H, bs), 5.42 (2H, s), 6.42 (IH, d 
d, J=l, 8Hz), 7.08 (IH, dt. J=l, 8Hz), 7.20-7.28 (3H, b), 7.47 (IH, dd, 
J=l, 8Hz), 7.78 (IH. dd, J=l, 8Hz)o 
BP : 195-197'Co 

<%Mmi 2 ; 1- {2--^DD^>i^)\^) - 2 -n-7'Dl^;i/-6-^:t^ 
;t/^ij *;i/:}?rz;U'^>X'f ^ ^^v^-;i/ ( 6 3 ) cD-&Eg> 

(2 0 Omg) t^:t=E}V7t^U> (1 2 5mg) J:DII«S^?iJl 0 tmm 
(0:^^X1- (2-^D P^>s;;i/) - 2 -n-rn 6 y 
ii}l:r^-}V^>X-{ ^ (6 3) ( 1 6 0 m g) ^feff fc„ 

Cfb^ (63) cD^<43 

'H-NHR (CDCI3, 5) : 1.03 (3H, t. J=8Hz), 1.88 (2H, sextet, J=8Hz), 2.78 
(2H, t, J=8Hz), 2.96 (4H, bt, J=5Hz), 3.88 (4H, bt, J=5H2), 5.46 (2H, s 
), 6.34 (IH, dd, J=l, 8H2), 7.08 (IH. dt, J=l, 8H2), 7.26 (2H, dt, J=l, 
8Hz), 7.47 (IH, dd, J=l. 8Hz), 7.58 (IH. bd, J=8Hz), 7.76 (IH, s), 7.78 
(IH, d, J:=8Hz)o 
BP : 160-162*Co 

<^MM13 ; 2 -n-rf-;^- 1 - {2-i7UD^>i^)i) - 6- [ (2- 

*;u>'^^'f ;b] l^'J-)\^ (6 4) 0-&fi£> 

e-i3)l^.:iri/-2-n-r=^}l^ 1- (2-^DD'<>i^;i/) S,^ 
(2 0 Omg) t2-7^>f /^}\,\^Vi/> ( 1 2 6mg) JiDHSIiMl 
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Otm(D:^^X'2-n-y^jl-l^ (2-^nn^>i;;i.).-6 - 1(2- 
t^'Ji;;M^;^) ^>x^KV^J~ji (6 4) (2 3 0mg) ^ 

[<b^tJ (6 4 ) 

'H-NMR (CDCh. 5) : 0.92 (3H. t. J=8Hz). 1.42 {2H, seitet. J=8H2). 1.82 

(2H, quintet. J=8H2), 2.82 (2H. t. J=8Hz). 4.76 (IH. d, J=5Hz). 5.46 (2 

H. s), 6.38 (IH, dd. J=l, 8H2), 7.08 (IH. dt, J=l, 8Hz). 7.18-7.26 (2H, 

a). 7.32 (Ifl. d, J=8Hz). 7.46 (IH, dd. J=l, 8Hz). 7.62 (Ifi. dt. J=l. 8Hz 

-^^.^7^'^2-(4Hr=dtT'^=lT'8Hz )r7782-( IH, Tin^^^ 
56 (IH, dd. J=l. 8Hz)o 

ap : 175-176'C„ 

;u) -<>X>f = (6 5) C[)^fig> 

v--;u ( 1 0 omg) J; *)nmm i o tnm<D:^mii 2 -n-7^)i,- 5-±,ji, 

(2-i;DD-s>s;;i,) ^i.:x^ K^^J-ju (65) (I70m 

g) ^ntco 

Clb^«J (6 5) <D^m . 

■fl-NMH (DMS0-d6, 6) : 0.84 (3H, t. J=8Hz), 1.35 (2H, sextet. J=8H2). 1. 
68 (2H, quintet. J=8H2), 2.78 (2H, t. J=8Hz), 5.58 (2H. s), 6.50 (IH. dd 
. J=l, 8Hz), 7.25 (IH, dt. J=l, 8Hz), 7.28 (IH, bs), 7.35 (IH, dt. J=l, 
8Hz), 7.42 (IH. d, J=10Hz), 7.56 (IH. dd, J=l, 8Hz), 7.74 (IH. dd, J=l, 
lOHz). 7.96 (IH. bs), 8.20 (IH, d. J=lHz)o 
«p : 195-198'C8 
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<^ite^Jl 5 ; 1 - {2-i7ua^yi/)l) - 2 -i/^Drn 6 
i^it;^^U> (10ml) t:-r;i'*'J> ( 2 9 8mg. 3 0 %^ y--;ujg?^ 
Ji^^-)v-2-i^^Dy'a\^)\,-<:yX^ l^^J-jimmi^ (14 0mg) ^tat 

x^l/TH^^UT 1 - {2-i7nn^>i/jU) - 2 - i/ ^ uyu e - 
^;i/*'Jy*;i/:}?r:;L'-;>X'f =.yv/-;i. (6 6) (2 0mg) ^mtio 
lit-^^ (6 6 ) 

'H-m (CDCh, (5) : 1.04-1.12 (2H, ■), 1.25-1.32 (2H. m), 1.82-1.96 (IH 
, ■), 3,68 (8H, bs), 5.56 (2H, s), 6.55 (IH, dd, J=l. 8Hz), 7.13 (IH, dt 
, J=l, 8H2), 7.22-7.29 (2H, b), 7.30 (IH. d, J=lHz). 7.46 (IH. dd, J=l. 
8Hz), 7.77 (IH, d, J=8Hz)^ 
■p : 193-195'C„ 

<nmmi 6 ; 1 - (2-^nD^>i;;i,) - 2 - i/^n t:;b- 6 - [ ( 
2-\^'}i;j\,y^)i) *;uy^^>i';u] ^i/x^ 5,V'J-J\y (6 7) CD^fi£> 

1- {2-^uu^yi/)\/) -6-^oo*;u4^-;i/-2->>^'DrDi^;i'^ 
>Xi'^3^l/-;i/igKJg (1 5 Omg) J:2-T<y^5^;H^Ui;> (8 5mg 
) i^^Wf&mi b tni^(Dljm'^\—{2-^uu^yi?)l) -2-i/^u-/u 
tf;i'-6-.C (2-i:^iJi?;i/^f-;i.) ^^x-r ^ ^^v'-;b (6 7 

) (9 5mg) ^ntzo 
lit^m (67) CDtitt] 

'H-NME (CDCh, 6) : 1.02-1.13 (2H. b). 1.24-1.32 (2H. b), 1.82-1.95 (IH 
. a), 4.76 (2H, d, J=5Hz), 5.59 (2H, s). 7.11 (IH, dt, J=l, 8Hz), 7.20-7 



wo 97/14334 

PCT/J?96«I3858 

• -86 

.25 (2H. b), 7.34 (1H, d. J=8Hz). 7.46 (IH. dd, J=l, 8Hz). 7.60 (IH. t. 
J=5Hz), 7.66 (IH, dd, J=]. 8H2), 7.73 (IH, s), 7.88 (IH. s)o 
BP : I34-135*Co 
<.llifi0«Jl 7> 

<nmmn -1 ; i - (2-^7□D/^^>i;;^) - 2-i>v^D7-De;i/-6- 

(2-tfy>:^;i.*;U;t^>r;i.) ^>X>fKf^;^JU (6B) > 
[<b^tl ( 6 8 ) CDi^m . 

•H-NME (CDCh. 6) : 1.16 (2H. 1.32 (2H. a). 1.92 (IH, 5.6I (2H, 

22-7.31 (2H. B). 7.48 (IH. dd, J=7.5 RU l.SHz). 7.77 (IH. d. J=9H2), 8 
.05 (2H, m), 
■P : 206-209'C, 

<^0»ll7-2 ; 6 - (2-*;i/:t<i|Fv-l-fc:DiJs;y;b;i.:jf-;i.) -1 

- (2-^DD-<>s;;u) -2-n-7-Dt;b-^>X-r 5^i;-;u (6 9) > 
Xih^^ (6 9) <D^m 

'H-NMR (DMS0-d6, 6) : 0.92 (3H, t, J=7.5Hz), 1.65-1.99 (5H, b). 2.25 (1 
H. B), 2.77 (2H, t, J=7.5Hz), 3.50 (2H, -b). 4.40 (IH, m), 5.52 {2H, s). 
6.53 (IH, d, J=7.5Hz), 7. 21-7. 71 (6H. b)o 
ap : 96*Co 

<^^J17-3 ; 1- (2-^DD^>i;;i,) - 2 -i^^ u^y-ji- g - [ 
(2-b:u *;wi^^';i-] ^>7:^lir-j-)i (70) > 
C ( 7 0 ) O^^i] 

'H-m (CDCh, (?) : 1.90-2.21 (2H, b), 2.25-2.37 (2H, b), 2.40-2.65 (2H 
, a). 3.64 (IR, B), 4.76 (2H, d, J=5H2), 5.39 (2H.. s), 6.33 (IH, d, J=7. 
5H2), 7.05 (IH, t, J=7.5Hz), 7.16-7.26 (2fl. b), 7.33 (IB, d, J=7.5Hz), 7 
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,46 (IH, d, J=7.5Hz), 7.69-7.76 (3H, m), 7.73 (IH, d, J=7.5Hz), 7.86 (IH 
, s), 8.55 (IH, d, J=5fiz)o 
BP : 183-185*C, 

<ll!te^Jl 7-4 ; (1- (2-^DD^>i;;i/) - 2-n-rDl^;u- 5- 

[ (2-t:'Ji^;u^f-;i/) ^>x^ x^^J-ji (? i) > 

C^b^ti (71) (DiSa^&l 

'H-NMR (CDCh. 6) : 1.03 (3H, t, J=7.5Hz), 1.90 (2H, m), 2,80 (2H, t, J 
=7. 5Hz). 4.80 (2H, d, J=5Hz), 5.44 (2H, s). 6.40 (IH, d, J=7.5Hz), 7.09 
(IH, t, J=7.5Hz), 7.21-7.27 (3H, m), 7.34 (IH, d, J=7.5Hz), 7.47 (IB, d. 
J=7.5Hz). 7.64-7.72 ( 2H, b), 7.83 (IH. dd, J=7.5 -RU 2Hz), 8.30 (IH, d 
, J=2Hz), 8.56 (IH, d, J=5Hz)o 
■P : 115-116°C„ 

<mS&m \ 7-5 ; 1 - {2-i7Vu-<yi^)l) -6 - [N-p(x;i/-N- ( 
2 -tr>;i/*;M5^;b) i:3ji/'^=E^jv'\ - 2-n-7"D t:;i/^>x-f a^v-;i/ ( 

7 2) > 

[it^m (72) (Dmm 

'H-NMR (DHSa-d6, 6) : 1.03 (3H, t, J=7.5Hz). 1.87 (2H, b), 2.79 (2H, t. 
J=7.5Hz), 3.05 (3H, brs). 4.60 (IH, brs), 4.87 (IH, brs), 5.40 (2fl, d, 
J=*»), 6.38 (IH, d, J=^m), 7.05 (IH, brs), 7;20 (3H, b), 7.35-7.49 ( 
3H, a). 7.60-7.81 (2H, n), 8.54 (4H, brs), 
BP : 99*Co 

<nMmi7-6 ; 1- {2-<7WD^>if)l) - 6 - tr^n -;i/:ti;un^'f 

2 -n-rn t^;i/^>X'{ ^ ;u ( 7 3 ) > 
[^b^«3 (73) O^m 

'H-NHE (CDCI3, 6) : 1.01 (3H, t, J=7.5Hz). 1.88 (2H, b), 2.78 (2H, t, J 
=7.5Hz), 4.54 (2H, d, J=5Hz), 5.45 (2H, s). 5.95 (2H, s), 6.36 (Ifl, d, J 
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=7.5Hz), 6.44 (IH, t, J=5H2). 6.75-6.85 (3H, n), 7.08 (IH, t, J=7.5Hz), 
7.23 (IH, t. J=7.5Hz). 7.45 (IH. d, J=7.5Hz). 7.67 (IH, dd, J=7.5 , 2H 
I), 7.78 (IH, d, J=7.5Hz), 7.83 (IH, s), 
BP : 131-134*Co 

<^«1 7-7 ; 1- (2-^DD-t>i;;i.) _ g -7 x-;u:ib;wt^ 
-2-n-7-Dt;i,-c>X'f (7 4) > 

[<b^fe (7 4) CD%^$] 

'H-NMR (CDC13. 6) : 1.03 (3H. t, J=7.5Hz), 1.90 {2H, »), 2.81 (2H. t, J 
=7.5H2), 5.47 (2H, s), 6.40 (IH, d, J=7.5H2). 7.06-7.18 (2H, n), 7.26 (1 
-Hr-tW=7T5Hz=)T-7-735"(2Hrtl"J=775Hz1r7r4r 
d, J=7.5Hz), 7.72 (IH. dd, J=7.5 RVF ZRz), 7.85-7.95 (3H, a), 
ip : 158'Co 

<^0»!1 7-8 ; 1- (2-^DD-<>i;;i.) - 2 -n-rn 6 - [ 
( 4 - »J ^yx^ X V'J-JI ( 7 5 ) > 

[-fb^^ (75) ©^^4] 

■H-NME (DMS0-d6, 6) : 0.93 (3H, t, J=7.5Hz). 1.76 (2e, a), 2.78 (2H, t, 
J=7.5Hz), 4.49 (2fl, d, J=5Hz). 6.42 (IH, d, J=7.5Hz), 7.22 (IH, t, J=7. 

5Hz), 7.27 (2H, d, J=7.5Hz), 7.34 (1H, t, J=7.5Hz). 7.57 (IH, d, J=7.5Hz 

), 7.69 (IH, d, J=7.5Hz). 7.80 (IH, d. J=7.5Hz), 7.97 (IH. s), 8.48 (2H, 
d, J=7.5flz), 9.03 (IH, t, J=5Hz).. 

HP : 170-173-C. 

<^^J1 7-9 ; 1 - (2-^op^>i;;i.) - 2 -n-rn t:;i.-6 - [ 
(3-liiJi;;i,^^;u) *;w'?^>f;i/] ^>X'f^ (7 6) > 
[^^% ( 7 6 ) flD!g3<$] 

'H-NMR (DHS0-d6, 6 ) : 0.95 (3H, t, J=7.5Hz), 1.75 (2H, »). 2.80 (2H, t. 
J=7.5Hz), 4.50 (2H, d, J=5Hz), 5.60 (2H. s), 6.42 (IH, d, J=7.5Hz), 7.2 
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3 (IH, t, J=7.5H2), 7.30-7.58 (2H, n), 7.57 (IH, d, J=7.5Hz), 7.67-7.74 
{2H, n),.7.75 (IH, d, J=7.5Hz), 7.97 (IH, s), 8.46 (IH, d, J=5Hz), 8.56 
(IH, s), 9.0 (IH, t, J=5Hz)o 
BP : 193-195*Co 

<^Mmi 7 - 1 0 ; 1- (2-i7DD'^>i/;i/) -6 - [N- jt^Ji-N - 
( 2 -t^'J *;i/M-^'f;v] -2-n-7'nlf;i/^>X-f (7 7 

) > 

[<b^«D (7 7) O^tt] 

'H-NMR (DHS0-d6. 6) : 0.90 (3H, t, J=7.5Hz), 1.70 (2H, m), 2.73 (2H, t. 
J=7.5H2), 3.40 (3H, s), 5.42 (2H. s), 6.23 (IH, d, J=7.5H2), 6.91 (IH, 
d, J=7.5Ez), 6.98 (IH, n), 7.15-7.25 (3H, ■), 7.36 (IH, t, J=7.5Hz), 7.4 
6-7.57 (3H, a), 8.23 (IH, m)o 
BP : 143-146*Co 

<^mi 7 - 1 1 ; 1 - (2-:i7DP'^>s;;U) - 6- (^^ t^ij i^V p!3 
^2-n-y'a\^)l^>:Z-{l^'/-)l (7 8) > 
Ut^^ (78) (D^m 

'H-NME (CDCh, 6) : 1.03 (3B, t, J=7.5Hz), 1.46-1.94 (lOH, b), 2.80 (2H 
, t, J=7.5Hz), 3.32 (2H, brs), 3.64 (2H, t, J=7.5Hz), 5.41..(2H, s), 6.42 
(IH. d. J=7.5Hz), 7.07 (IH, t, J=7.5Hz), 7.19-7.29 (3H, b), 7.45 (IH, d 
. J=7.5Hz), 7.76 (IH, d, J=7.5Hz).o 
HP : 136-137'Co 

<^Mmi7-12; 1- i3-^fJl^>iy)l) - 2 -n-7'D tr;u- 6 - 
[ (2-ii'ji^;i'^^;u) ^^X'f 5 (7 9) > 

[ft^tl ( 7 9 ) CD«!rt4] 

'H-NME (CDCh, 6) : 1.02 (3H, t, J=7.5Hz), 1.88 (2H. b). 2.26 (3H, s), 
2.81 (2H, t, J=7.5Hz), 4.76 (2H, d, J=5Hz), 5.36 (2H. s), 6.78-6.84 (2H. 
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»). 7.07 (IH. d.. J=7.5Hz). 7.13-7.22 (2H, 7.33 (IH, d. J=7.5Hz). 7. 
57-7.72 ( 2H, a). 7.78 (IH. d. J=7.5Hz). 7.94 (IH. s), 8.55 (IH, d, J=5Hz 

)o 

Bp : 129-13rc„ 

(8 0) > 
[<b^tl (8 0) 

•H-NMR (CDCh. 6) : 0.92 (3H. t. J=7.5Hz). 1.45 (2H. »). 1.83 (2fl, 
-^2^86-f2Hrt-J=7r5H2)r3r0l5T3HTlH'rO^ 
5.37 (2H. brd), 6.62 (IH. brd), 6.97 (IH, brs). 7.07-7.85 (8H, b). 8.57 
(IH. d. J=5H2)o 



Bp : 97-100'Co 

<mmmil-lA ; l- (2-^DD-c>i;;i,) - 2 6 - [ (2 

^:^x^ Ky^j--)], (bi) > 

[^b-&^ (8 1) ©tiS] 

'H-NMR (CDCL, 6) : 1.43 (3H. t. J=7.5Hz). 2.84 (2H, q, J=7.5Hz). 4.76 
(2H, d, J=5Hz), 5.45 {2H, s). 6.37 (IH. d, J=7.5Hz),-7.07 (IH, t, J=7.5H 
•^), r.l9^7„28 (2H. «), 7.33 (IH, d. J=7.5Hz). 7.45 (IH, dd, J=7.5 SU^ 2 
Hz). 7.62-7.75 ( 3H. a). 7.82 (IH, d, J=7.5Hz), 7.89 (IH, d. J=2Hz). 8.55 

<1H, d, J=5Hz)o 
«p : 167-168^, 

<»01J1 7-15; 2-n-r5^;i/- 1 - (2-:J7DD-<>i;;i,) -y- [ 
(2-t:y>;;;U^^;U) ^:yX^ Xy^J^}\, (8 2) > 

[^^^ (8 2) (Dmm 

'H-NME (CDCh. 6) : 0.93 (3H, t. J=7.5Hz), 1.42 (2H, a). 1.83 {2H, m). 
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2.81 (2H, t, J=7.5H2), 4.44 (2H, d, J=5Hz), 5.70 (2H, s), 6.13 (IH. dd, 
J=7.5 2Hz), 6.85-6.97 (3H, m), 7.12-7.28 (4H, m), 7.34 (IH, d, J=7. 
5Hz), 7.62 (IH, dt, J=7.5 SI5 2H2). 7.88 (IH, d, J=7.5fiz). 8.40 (IH, d. 
J=5Hz)o 

BP : 112-114-Co 

<nMmi 7-16 ; 2-S^^D7*Dl^;V- 1 - (2-7;i':tD'^>i;;i/) - 
6- (l^'^D-;i/3b;i/M^>f;u) ^>X-r^^^l/-->l' (8 3) > 
[{b^«!J (83) (Di^m . 

'H-NHE (DMS0-d6, 6) : 1.05 (4H, m), 2.27 (IH, n), 4.38 (2H, d, J=5Hz), 
5.71 (2H. s), 5.98 (2fl, s), 6.73-6.91 (4H, b), 7.14 (IH, t, J=7.5Hz), 7. 
27 (IH. t, J=7.5Hz), 7.36 (IH, b), 7.55 (IH, d, J=7.5Hz). 7.73 (IH, dd, 
J=7.5 St5 2H2), 8.04 (IH, s), 8.87 (IH. t, J=5Hz)o 
BP : 170-173*Co 

<llill^Jl 7 - 1 7 ; 2 - [ [1 - {2-i7nD^yt/)\^) -2-ai^;i'^> 

h" (8 4) > 

[-fb^^ (8 4) CD^ft] 

'H-NME (mh, 6) : 1.42 (3H, t. J=7.5Hz), 2.82 (2H, q. J=7.5Hz), 4.81 
(2H, d, J=7.5Hz). 5.43 (2H. s), 6.31 (IH, d, J=7.5Hz), 7.06 (IH, t, J=7. 
5Hz), 7.20-7.31 (3H, b), 7.44 (IH, d, J=7,5Hz), 7.52 (IH, dd, J=7,5 W 
2Hz), 7.55 (IH, dd, J=7.5 RXf 2Hz), 7.77-7.83 (2H, b), 7.96 (IH, t, J= 
7.gH3), 8.23 (Ifl, dd, J=7.5 2Hz)o 
sp : 204--207'Co 

<^^1 7°-l 8 ; 2-n-7'f-;i/- 1 - {2-y)l:ta-<yi?)i) -e- 
{2~'^^)V)V^^)\^ti}Vn^-()\^) ^>X-{ 5.V'J-)l (8 5) > 
[ft^ (85) <Di^^] 
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•H-NHR (CDCh. S) • 0.92 (3H, t. J=7.5Hz), 1.38-1.49 (2H. m), 1.77-1.88 
(2H, Hi). 2.86 (2H. t, J=7.5Hz). 4.78 (2H. d. J=5Hz). 5.46 (2H. s), 6.67 
(IH. t. J=9H2), 7.00 (IH. t, J=9Hz). 7.13 (IH, t, J=9Hz), 7.19-7.31 (2H 
. »), 7.33 (IH, d. J=9flz). 7.60 (IH. br f-^^), 7.65-7.74 (2H. a). 7.79 
(IH, d, J=9H2), 7.97 (IH, d, J=2Hz), 8.58 (IH, d, J=5Hz)o 
■P : 154-155'Co 

^l') - 2 - n - r D t;u-<>X^ ^ <5r^y_;^ ( 8 5 ) 
}vy:t7.y:i-^)}\.Ti;Y (0. I9mi) hv^ vruy^)^:^^}^^ K y (0. 

^^W^:c.^)V/^^^y (1 : io_i .3) ^^v^TMi^ . jgsj u ^e>t 
{2-^uu^yV)V) -2-n-rDlf;i,^>X^'^^y-;u (8 6) (16 
C^b^ (8 6) 

'H-Nffi (CDCl,. 6) : 0.98 (3H, t, 5.8Hz). 1.50 (9H. s). 1,86 (2H. sextet 
. J=8Hz), 2.72 (2H, t, J=8ez), 5,38 (2H, s), 6.40 (IH, dd, J=l, 8H2), 6. 
95 (IH. dd, J=l, lOHz), 7.08 (IH, dt, J=l, 8Hz). 7.24 (IH. dt, J=l. 8Hz) 
,7.28 (IH, d. J=lHz), 7.45 (IH, dd, J=l, 8Hz). 7.66 (IH, d. J=10Hz)o 

up : lee-iss-Co 

<^0y i9 ; 1- (2 -^DO^>i;;i,) - 6 -i^T^ - 2 - n-ro 
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(2G0mg) (Dy'V^M KD77>rg?H[ (4ml) Hgg^{b^^> 
© l^;i'?iKcD;>?^OD^^>^)S (0. 14ml) th ^)=^^)ITK> (0. 
3 6ml) 2 0'C-e2I^M#Ufco S{&g^^^|^^xf-;i,i: 

K:J:DB^SJi5^;i//'^^-y-> (1:10-1:3) =&ffll^TJgg§ • JfiJSSL. 
^e^3S^Kx5^;^/^^r•9■>J;»3m]e^tT^ 1- ( 2 -^7Dp'Ni>i;;u) -6 
-v7'/-2-n-7"Pt:;i/'^>X-r ^^^V-;U (8 7) ( 1 4 0mg) ^ntz 

Lit^ (87) (D^m 

'H-NMR (CDCh, d) : 1.05 (3H, t, J=8Hz). 1.90 (2H, sextet, J=8Hz). 2.85 
(2H, t, J=8Hz). 5.45 {2H, s), 6.42 (IH, dd, J=I, 8Hz), 7.15 (IH, dt, J= 
1, 8H2), 7.28 (IH, dt, J=l, 8Hz), 7.48 (IH, s), 7.50 (IH, d, J=10Hz), 7. 
54 (IH, dd. J=l, 8Hz). 7.85 (IH, d, J=10Hz)o 
■P : 124-126*C„ 

<IIW2 0 ; 1- (2-:i7DP^>i?;i/) - 6 - ^i^}VT K^ - 2 - n-r 
D \^}\^^yX-( I W-JV (88) (D^^> 

1- {2-^UD^>i;)],) - 2-n-7'Dt^;i/^>X-(' (15 0 
mg) t h (6 Img) *^'ffc^5^U> (3ml) t^g?t. M 

no'«<>i;;i/) - 6 i^;u-5'^ y - 2 -n-rp fc:;i/'^>X-r 5 ;i/ (s 
8) (1 2 4mg) ^mtzo 
C<b^^ (SB) (D^m 

'H-NMR, (CDCh-CDaOD, 6) : 0.94 {3H, t, J=7.5Hz), 1.76 (2H, m), 2.71 (2H 
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. t. J=7..5H2), 2.81 (3H, s), 5.36 (2H, s). 6.40 (IH. d. J=7.5H2). 6.98-7 
.22 (4H. a), 7.40 (IH. d. J=7.5Hz), 7.59 (IH, d, J=7.5Hz)o 
np : 191-193*Co 

<mmW21 ; 6-7'-b^;UT^y-l- ( 2 - i7 d n^>i;;i,) -.2-n- 
7-D t;u-<>X-r^ ( 8 9 ) cD^fig> 

-Jl (15 0mg) iiKUx5^;i,T5> (6 1mg) (Oi&<bAf-l.> (3ml) 

^?«f3ii7}cgfs? (6 2mg) 4. m^t^mtimrsmwLT^m^. i£jstfcgt« 

ESiUfcc aS*x-x;u-c-i^g^bb6-T-t5^;i/T^y-l- (2-^ no 
[Yb-&tJ (8 9) 

'H-NMR (CDCh, 6) : 1.00 (3H. t, J=7.5Hz). 1.86 (2H. m), 2.17 (3H. sh 
2.73 (2H, t. J=7.5Hz), 5.39 (2H, s), 6.43 (IH.d. J=7.5Hz), 6.98-7.11 (2 
H, a). 7.22 (Ifl, t. J=7.5Hz), 7.45 (IH, d. J=7.5H2), 7.59 (IH. brs), 7.6 
8 (IH. d. J=7.5Hz), 7.84 (IH, d. J=1.5H2)o 
BP : 180-182*Co 

<^ffi^J22 ; 6-7^^-1- (2-tJ^PD-^>i?;i>) -2-n-XDt;i. 
K^^J-Jl {9 0) (D't^> 

-rV^l'ti}\.ir.=i}\.T ^ y - 1 - ( 2 D u^i.V)V) - 2 - n - XD t:;u 

5o J )\^-^)]y^ir'&>t x-xJbOii^^gii i D Ma^ft LT 6 -T 5 > - 

1" (2-d7DD-?>s;;i/) "2-n-Xnf;i/-<>X>i'^^^\;-;i. (90) ( 
4 5 5mg) 
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iit^ (9 0) cD«!ltS] 

'H-NMR (CDCh. 6) : 1.01 (3H, t, J=7.5Hz), 1.86 (2H. n). 2.73 (2H, t, J 
=7.5Hz), S^SO (2H. s), 6.41 (IH, d, J=1.5Hz), 6.48 (IH. d, J=7.5H2). 6. 
66 (IH, dd, J=7.5 St5 1.5Hz), 7.10 (IH, t, J=7.5Hz), 7.25 (IH, t, J=7.5 
Hz). 7.46 (IH, d, J=7.5Hz), 7.57 (IH, d, J=7.5Hz)o 
BP : 121-122*Co 

<^Mm2 3 \ 1- (2-'^ou^>i/}l) - 2-n-yv\^)i- 6-^V-( 
H'^>X-< ^3^^>f-;u (9 1) ®^££> 

mim2 I tmm^LX. l - {2-^ua^>i^)V) -2-n-rDt:;w- 
6 --J? l-f h-'OX-r^ { 9 1 ) ^Kj^Lfeo 

. i<t-^<^ (91) (D^m 

'H-NMR (DMS0-d6, 6) : 0.93 (3H. t, J=7.5Hz), 1.72 (2H, a), 2.73 (2fl, t, 
J=7.5Hz), 5.43 (2H, s), 5.73 (2H, s), 6.42 (IH, dd, J=7.5 RXf 1.5Hz), 
7.05 (IH, dd, 3=7.5. 1.5Hz), 7.22 (IB, dt, 3=7.5 RU 1.5Hz), 7.33 ( 
IH, dt, J=7.5 Rt^ 1.5Hz), 7.45 (IH, d, J=7.5Hz), 7.50 (IH. s), 7.57 (IH 
, dd, J=7.5 St5 1.5Hz), 8.50 (IH, s)o 
BP : 198*C« 

<5SijtW12 ;3-7-b^;i/T= y-4--ho^MSJ:t^;i/®l!i3t> 
3-T^^ -4-r: hD$MKx5^;p (18.4g) i:N, ;i 9 )IT - ^) > (2. 
OOal) OS-^tlt. *JSTig<bT-fef-;U (9b1) ^tU^. gST2B#P^. $?,tz50 
•Cl!2^SIRi$Lfeo S^?«t?^JbfclN-SKti$>lts i^^xx;i.T-2ls]Jdait 
fee *«Jl,*lN~fiK. o-:5^^-^:*'C^^f L> mm^^E^^Ltzo B 

/10-'l/4) if»ii1-;5c:J:(c<t Ox 3--7-b^;i'Tl->'-4-- ho^msSx 
(19.6g)^^5fco 
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■H-NMR(CDCh. 6) : l.42(3H. t. J=7.1Hz). 2.32(3H. s), 4.43(2H, q, J=7.1 
Hz), 7.82(lH,- dd, J=1.8Zit;f 8.7Hz), 8.25(1H, d. J=8.7Hz). 9.35('lH, d. J 
=1.8Hz), 10.19(1H, s), 

<to^Jl 3 ;4--hD-3-7x:-;U7'4:5^;i,7'$y$MKx5^;po^^ 

> 

S!i5g«^12 0:^Slzii£lV 3-T^y-4-xKD^S#S{x^;i. (2.025) t 
Jg^b7xrl;^7'"fe^;^ (l.87g) ^t,^ 4-^ h n-3-7 x -;i,7-b^;by ^ y 
SMMx^;p (3.30g) 

^'H-m(CDciTrTyTT-i74ii:yHrt;^^^ 

Hz), 7.34-7.49{5H, a). 7.79(1H. m), 8.19(1H, d. J=8.7Hz), 9.39(1H, d; J= 
L5Hz), 10,15(1H, s)„ 

3~7'-b^;i.y'^v-4-x Kn^m§Kx^;i, (1.706g) ON, N-i;^5^;i.:}> 
Ji^ATS, K (12ml) ^miz^ ^mTl:60%^Miti- V ^} ^ 2, (0.406g) ^tu^^ 
^UX'iO^m^Vtzo mitZ-i'ua-oVJl (1.806g) m. H-iy ^y-)i^s)i/, 

IN" (2-t5^DD><>i;;i.) :-4:5u;p7^.^] _4_->D^j|^^^^^^^ ^2.0 
8g) §^;^c. 

'H-NME(CDCh. 6) : L38(3H, t. J=7.1Hz), 1.92(3H, s), 4.28-4.45(2H, a), 
4.72(1U, d, J=14.5Hz), 5.34{1H. d, J=14.5H2). 7.16-7.44(4H, b), 7.69(1H 
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. d, J=1.7H2), 7.94(1H, d, J=8.4Hz). 8.13(1H, dd, J=1.7 SI5 8.4Hz)o 
<S!tigfia|15 ;4-^hP-3- [N- [2- (MJ7;U:tPp<x;b) ^^^S^;!.] 

49g) t^^tZ- {h^}y)l:tu^^)l) -<>i;)V {1.69e) d»t,4--hD-3- 
CN- [2- (h«J7;^3^D^^;^) -s>i;;i.] 7-lr^;b7'5 y ] 
(1.82g) ^mtco 

'H-NME(CDCh, d) : 1.37(3H. t. J=7.1Hz), 1.96(3H, s). 4.29-4.42(2H, n). 

4.78(1H, d, J=15.4Hz). 5.40(1H, d, J=15.4fi2), 7.38(1H. t. J=7.6flz). 7.5 
1-7.58(2H, a), 7.61(1H. d. J=1.7Hz), 7.67(JH, d, J=7.8Hz), 7.92(1H, d. J 
=8.4Hz), 8.13(1H. dd. J=1.7J5t5 8.4Hz)o 
Bp : 153. 5-158. 0-Co 

<m^mie :4-:ihD-3- [N- [4- {\^Vy)]y:tD/^ji) ^>i;;i,] 

^mmi 4(D:&mizm\ 3-/'-b^;i/7'^y-4-^ hD^.t^^x5^;b (1. 
50g) t^itA- (h 'j7;i/;rD^^;i.) -c>i;;u (1.71g) *»e,4- - s d -3- 
[N- [4- {>^)7;U:tnjt^)i) -<>s;;w] T±^jitK ( 
1.52g) t:mrzo 

•H=IWR{CDCh. d) : 1.36(3H. t, J=7.iez). 1.91(3H, s), 4.32-4. 43(2H. a). 
4.42(JH, d, J=14.6Hz), 5.33(1H. d, J=14.6Hz), 7.30{2H, d, J=8.1Hz), 7.5 
4(2H, d, J=8.1Hz), 7.61(1H, d. J=1.8Hz), 7.96(1H, d, J=8.4Hz), 8.12(1H, 
dd, J=1.8 St5 8.4Hz ), 

<mMmn ;z- [n- {z-i^T^^>i;)i) t-^^juts.^] 

$E#S2 - 7 / ^ > i; ;i/x ;^ 7^ > 



J 
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^ST. 6Q%m^i-hU^L (0.802g) fcN. N-i;^^;u;}.;i,i,7. h* (10 
ffll) 3-T.-b^;u:P^y-4-xhD$Jil§g| (1.50g) ON, N- 
i^^5^;U*;bA7'vK (lOil) ^^fl[=&aiTL. SO^mnUc. d^iZ^U-i^7 
^-<>i^;U (3.93g) ©N, N-i;Xf^;i,*;uAT$ K (10»1) ^M^jgTtT. 3 

«MSiftSg-rSi:3- [N- (2-i'Ty^>i?;u) 7'-b5^;u7^ y] -4-- 

-'H-NHR(eDeh— dtT^rgz^C^^ 

Hz), 5.44(2H. dd, J=7.9 Stf 2.9Hz), 7.36(1H, t, J=7.5Hz), 7.47(1H. d, J 
=7.7H2), 7.52{1H, t, J=7.7Hz), 7.56-7.52(2fl. m), 7.63-7.7i(2H. m). 7.76( 
IH. d, J=7.8Hz). 7.80(1H. d, J=1.7Hz). 7.99(1H. d, J=8.4H2), 8.25(1H. dd 
. J=8.4 St5 L8Hz)o 

MT. 6Q%7mih± h 'J •i7A (0.428g) tV, H-iy >^^)l^.)iA7 K (10 
Hi) 0;^7«J^t. 3-rf-U;U7'^y'^4--ho$mTO:n^;i. (2.00g) ©H 

^h-rvrnif;!, (l.46g) ©N. N-i;>t 5^;i..1.;i.AT ^ K (10«1)^?$^^TL 
T. 5BH100-CT-lK^^LAco SJ5S«[%#^S{ (80g) i:ifKx5^;i, (sOg) cD^i^ 

mz^^^mL. n^titz^mmi±7iii^ (sog) MEjgsstfeo 

*y;i/A7A^Dvh>f77>r- : 'N=^i?->/ff^Ka-5^;u=4/i) x-Hi 

mtiztizx^, 4_-|.p_3_ (N-i-7'oi^;i,75^';;U7'^y) $,t#® 
x^;i^>^ffi)e» (0.2S0g) ^mtzo m^Zs ^UT. 3- (N-i-rDli;i,r 
5^U;i'7'^y) -4--hP$E#SS3^5^;i. (0.260g) izx^y-;u (3^1) j.^ 
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^ (2nil) $:2jpt> ^ ^cmizS^ (0.519g) ^Ml. W^MSSfibfeo Um&J 
m (30b1) ^UD^T:J3-f«U ^«tlli7ki5t (30al) MESiiSLfco BM^^. 
/I) TiKSJif i.c:i:CJ:^3^ 4-7 = y-3- (N-i-ro trjUT-?^ ij;u:p = y 

•H-NMR(CDCh, (5). : 0.82(3H, t, J=7.4Hz). 1.01(3H, d, J=6.9Hz), 1.24(3H, 
d, J=6.6Hz), 1.38(3H, t. J=7.0Hz), 1.54-1,62(2H, n), 1.87-2.04(2H. m), 
4.34(2H, q, J=7.0Hz), 4.45(2H, s), 4.88-4.95(lH, m), 6.78(1H, d, J=8.4Hz 
), 7.54(1H, d. J=1.9Hz). 7.87(1H, dd, J=8.4 Stf 1.9Hz)o 

> 

m.MMl 2<D:amzm\ 4-TKy-2--hr3nMmm^^)l (4.04g) t 
ffi'fb7x-;i/5'-tr^;i/ (3.74g) *Cj3-x h d-4->' x -;i.7'-fe5^;uT ^ y ^ 
(6.oog) ^mzc 

<W^M2 0 ; }i-^>-^>7,}it-^-}\^-3-7 K ^ -4-- h u^i^y^y= K 

3-7''fe^;i/T^y-4--hD$lLSS (20. Og) ©N. N-i;^ 
^ >• (300ii) ^«[tN. r-*;^*•x7ki;^' (28.9g)>iDx.. M 
"CmP^ISE^Lto ^e)tz^>-tf >:;^;u:t^>7^ K (28.00g) i: i^/'if ti/^ o "^7 

>7=-b> (27.16g) ^inx.. 100-CT-4B^it5$Ufe. ^IS^^^EgSL. S^t 

F (14.4g) ^|§feo 
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'H-NMR(DMS0-d6, 6} : 6.93(1H, dd, J=l.& RTI 9.0H2). 7.43(1H, d, J=1.8H 

z), 7.52(2H, br s), 7.65(2H, t, J=7.5Hz). 7.74(1H, t, J=7.5Hz), 7.98-7.8 
2(3H, a), 12.74(1H, s)o 

) -4- ^ h D ^ > XT' ^ K * »; «i7 A^05jtig> 

H-^>-^>7,)lt^-Jl-Z-T K ^ -i-=. h U^>XT K K (10.0?) CD^^ 
V-;i/ (150b1) ^^C20X^K7k3R*'J'i7A7K?§?S[ (56. 5g) tA-yv^A^;i 
t^7x-;iy (11. 5g) ^tax. . lO'Cri^m WLtz o i^mL xm tfe g^^g 
^iSttZZtiZii*)li-^>^>X)l7f^-Jl-2- (f 7x-;u-4-.i';m^ 
-4-r:ho^>'X75 K:i7iJ'i7AMS4.27g?§feo 

'H-NMR(DHS0-d6, 6) : 4.65(2H, d, J=5.8Hz), 7.19(1H, d, J=8.9Hz). 7.33-7 
.42(4H, b), 7.57-7.71(4H, m), 7.75-7.81(2H, n), 8.02(1H, d, J=8.9Hz), 8. 
61(1H, br t)o 
lE(NujoI) : 1598cB-'e 
<^MM2 2 ; N-'^>-if>x;i'*-;i'-4-Z^ ^-3- (t7 ^ -;i/-4-'f 

□ ^>X7'^ K:& U'i7Am (4-27g) >20X^K7K^* U -J? (10.7g) . S 

(200al) ®ii^^{c:5X^-?^i;'^A/^lS (0.54g) ^M^. 
ffl^TaSXTWKaJ^Lfco h > fcTKOS^^g^ (T'-lr V>/7K=5/2, 4 
00»1) =&iD;iTlJfmLfeijSg^^jKL. @{*:^«SiJLfco J«f«*Si^LT*fmL 

t7:^-;i.-4-^;t'^f-;VT$y) -c>X7^ K^'J-i^A^ (a.lSg) $r^§fco 
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'H-NMR(DMS0-d6, (5) : 4.31(2H, d, J=5.7H2). 4.85(2H, s), 4.91(1H, br t, 
J=5.7Hz), 6.45(1H, d. J=7.9Hz). 7.07(1H, s), 7.13(1H. d, J=7.9Hz), 7.29- 
7.36(4H, i), 7.43-7.47(4H, b), 7.60(2H. d, J=8.1Hz). 7.65(2H, d, J=7.6Hz 
), 7.73-7.76{2H, n)o 
IR(Nujol) : 1574cB-'o 
<5liai0!l2 3 ;N- (2-t'; -A-T±J-)\^T % J -2-- h 

i-7-t^Jl7K.'-Z--hU^.%^m (l.OOg) tV, N-i/^^;^;^;^AT 
^ K (0.20g) om<b^f^L/> (ISal) ^?a{cJg{b:t=^-9- 'J;u (1.25g) ^tKJ^^T 

-x;i'*iDX.x ^^{t^-^tzo Z(D1^^^. 2^7'^yy<^;j/tUv> (0.483g 
) i:hUx^;UT^> (O.ZSg) <Dm^^^\y> (15al) ^?«{3jn]x.fc, Mt-l 

i^p^^i$ufc^. ^m*7Ki5fe (looffli X 20) > mm:^mi- h o j:.^mm d 

OOal) T-i5fe}^Uyt, #^Ji$:SiteL-rN- (2- 1: 'J i;;U^ -4-7'-b^;i/ 
T-^y-S-x hD^>XT5 K<£0.99g?§fc. 

'H-«MR(CDCl3, 6) : 2.33{3H, s). 4.76(2H, d, J=4.8flz), 7.25(1H. dd, J=5. 
0 7.2Hz), 7.34(1H, d, J=7.9H2), 7.71(1H, dt, J=1.8 RU 7.8Hz), 7.8 
4{1H, s), S.UdH, dd, J=2.1 RXJF 8.8Hz), 8.58(1H, d. J=4.9Hz), 8.77(1H, 
d, J=2.1Hz), 8.90(1H, d, J=8.0Hzh J0.47(1H, s)o 
<IS^0iJ2 4;N- (2-t:'Ji;;i/^^JU) -i-T't^Ji^T i ^ -2-Tl / ^ 

N- (2-tf'Ji^;i/;/f-;i') -4-:P-fe^;i/T? y-3-- hD^>X7'^ K (10 
.Og) (150b1) ^?«K:5^i7 2^'i7A/J^f8 (2.53g) SJDz.. tKj^ 
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'H-NME(DMS0-d6, d) : 2.06(3H, s), 4.52(2H, d, J=5.9Hz), 5,09(2H, s), 7. 
10(1H, dd, J=1.9 RV^ 8.2Hz), 7.22-7.30(3H. b), 7.38(1H, d, J=8.2Hz), 7. 
75(1H, dt, J=1.7 S15 7.6Hz), 8.50(1H, d. J=4.5Hz). 8.84(1H, t, J=5.8Hz) 
, 9.19(1H, s)o 

<SS3g0>J2 5 ; N- (2-t:Ui^*;i'^^;i/) -4-7'-fe^;VT ^y -3- (4— ^ 
80e) 0N, i-i/;>^^)l:;i--)ll.TKY (lOnl) ^fft(lig^b4-'^> 

i^;!' (L3ig) i:RK2k3f^:^^ •J'J'A (i.i8g) sio^s goTT-z^saijf tfco 
i^;i/^5^;u) -4-T-b5^;i/y'^y-3- {4-'^>i;;i':r^i/^>v;i/T^ y ) 

'H-NME(DM50-d6, d ) : 2.07(3H, s), 4.30(2H, d, J=5.6Hz), 4.51(2H, d. J=5 
.9H2), 5.07{2H, s), 5.68(1H, t, J=5.6Hz), 6.97{2H, d, J=8,6H2)i 7.14(2H, 
■), 7.25(2H, dd, J=3.4 7.4H2),- 7.32(4H, t, 7.5Bz), 7.38(2H, t, J=7 
.IHz), 7.44(2H, d, J=7.2Hz), 7.72(1H; dt, J=1.8 7.7Hz), 8.49(1H, dd 
, J=1.9 RTf 5.3Hz), 8.89{1H, t. J=S.9Hz), 9.28(1H, s)o 
<Sa3iM2 6 ;N- (2-t:U -A-T-t^)lT X J -2- {Z, 4- 

N- (2-tr'js;;i/^^ji/) -i-T-^^)V7^^-z-Tiy^>XTi]^ (o. 

8dg) ON, N-i;^f-;i/;J>;i/Ar ^ h'S^S (lOml) icJg<t:3, 4-/xU >i;;t=^r 
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^y^yi>}V (0.962g) tUm^^i- \^ ^ ^ (O.TlOg) ^Jnx, 80*CT-4ier^it 
i5'y-;i/=9/l) T-|g5i4-r2.ci:t J;0> N- (2-t^'Ji^;u^^;u) -4-7-1: f- 

'H-NMR(DMS0-d6, 5) : 2.08(3H, s), 4.29(2H, s), 4.52(2H, d, J=5.9Hz). 5. 
27(1H, s), 5.97(2H, s), 6.84-6.88(2H, m), 6.96(1H, s), 7.10(1H, d, J=1.3 
Hz), 7.13(1H, dd, J=1.6 StJ^ 8,2H2). 7.25-7.32(3H, m), 7.76(1H. dt, J=l. 
2 St5 7,6Hz), 8.51(1H, d, J=4.8Hz), 8.90(1H, t, J=5.8Hz), 9.28(1H. s)o 
<mm.m2 1 ;N- (2-1^ 'J -4-:P-b-9-;i'7'^ y-3- C4t^ (1 

, 2, 3-f-7'S^T7-;u-4-l';P) ^yX7K h-OS5ai> 

N- (2-t:'j s^ji/^f-;!/) -4-y-bf-;i/T^ -/-3-:pa >"^>X7^ K (O. 

800g) C5;<^y-;u (lOml) ^t«C4- (4-^0^ ^ ^;i.7 x:i;i.) -1, 2, 3 
-^7VT^)-)\^ (l.OSg) i:J^ib!)c^:^^ U't7A (O.TlOg) :SiDx.x 70-CTm 

ifKx5^;u/^^^-;t/=S/l) T-lSSIJtSCiKc^ON N- (2- 1: 'J 

J -I- [4- Cl, 2, 3-^7'i;:r^;-;i/-4-i';i/) 
^^Xt*^ h•$0.830g^#^:„ 

'H-NMR(CDCl3, (5) : 2.11(3H, s), 4.43-5. 56(2H, m), 5,92(1H, t, J=5.9Hz), 
7.51(1H. d, J=1.4Hz), 7.15(1H, dd, J=1.6 301 8.1Hz), 7.22(2H. dd, J=l. 
9 St5 8.1Hz), 7.33(1H, d, J=8.1Hz), 7.57(2H, d, J=8.1Hz), 7.69(1H, dt, 
J=1.8 mi 7. 7Hz), 8.09(2H, d, J=8.2Hz), 8.47(1H, dd, J=1.9 SU^ 5.2Hz), 
8.89(1H, t, J=5.9Hz), 9.34(1H, s), 9.58(1H, s)o 



wo 97/24334 



PCT/JP96A)3858 



104 

i-y^^JlTKJ-Z--hU^mm (lO.OOg) m, N-^■;<f•;^:^;^A7' 
^ K (300al) ^lAiz^, W -tDUTf.-jl^i^^^V'J-j], iHA5^)^mX. 

x-mmmnhtzo d^iz^ ^>'{f>xj\/:t^>Tx k (i4.03g) t>Tv\^i/^a 

'H-NMR(DMS0-d6. 6} : 2.08(3H, s), 7.39-7.47(3H, m), 7.65(1H. d. J=8.5Hz 
), 7.84(2H, dd, J=1.4 RX^ 7.7Hz). 8.11(1H, dd, J=1.9 Sif 8,4Hz). 8.38( 
IH, d, J=1.9H2), 10.34(1H. s), 

^i-^>-\i>X)l:i-^-)V~4-T-t^}l7ly' h D^>XT^ K (12.67 
g) (200b1) iiTk (30nl) tcjgipt. mWbKm* U 't; 2:. (7.59g) 

^MXtzo :^$k^mnT. 40-C-e24^f^. 5X>'i7i^'i7i./^3^ (2.53g) mt^X- 

.fc »?^ N-'^>-i?>x;U*-;b-4-7-fef-;P7^y-3~7'$y^>Xy^ K$:6 
.72g^feo 

•H-NMR(DMS0-d6, 6) : 2.06(3H, s), 7.07(1H, dd, J=:1.8 SU^ 8.3Hz), 7.17( 
IH. d. J=l.aHz), 7.44(1H, d, J=8.3Hz), 7.61(2H, t), 7.68(1H, t), 7.96(2H 
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, d, J=7.5Hz), 9.19(1H, s)o 
lE(Nujol) : 1682ca-'„ 

H (0.60g) t^itZ--\-D^>i;)V (0.52g) ip^N— i^-lf 
H (0.79g) :&mzo 

'H-NMR(DMS0-d6. 6) : 2.08(3H. s), 4.72(2H, d, J=5.0Hz), 5.92(1H. s), 6. 
86(1H, s). 7.13(1H, d, J=8.1Hz), 7.31(1H, d, J=8.0H2), 7.49-7.58(3H, m).. 
7Mm, d, J=7.6Hz). 7.66(1H. t. J=7.4Hz), 7.86(2H, d, J=7.7Hz), 8.11( 
IH, d, J=8.3Hz), 9.37(1H, s)o 
<Mm.m3 1 ; N-'^>-b'>;;^;i/*:r;i,-4-T-b^;UT< y -3-^>i;;u7' 

T^^^>XT^ H (0.60g) t^it^>'J)V (0.47g) 
J^-i-T-b^JlT^ ^-Z-^>i/)\/Tiy^>XTi. Y (0.38g) ^mzc 

'H-NHR (DMS0-d6, 6) : 2.07 (3H,,s), 4.35(2H, d. J=5,5Hz), 5,73(1H, s) 
, 7.06(1H, s), 7.U(1H, d, J=8.3Hz), 7.21-7.28(2H, i), 7.32(2H, t. J=7.3 
Hz), 7.37(2H, d, J=7.6H2), 7.53(2H, t, J=7.4Hz), 7.59(lfl, t, J=7.0Hz). 7 
.88(2H, d, J=7.7H2), 9.29(1H, s). 12.34(1H, s)o 

<^m32 ',H-^>^>7,)ly7t^~;i-i-T-t^;iT^y-2- (2, 4-s; 
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) tl^ihZ, 4-i;7;i.:j-D-;>i;;Ko:656g) tm:kmioU^A (0.423g) (D 
Rt■?>C i:{cJ:D^ N-'O-if >::^;i,;j^-;i,_4_y^,^;i,^ , ^_3_ ^_ 

'H-NMR(DMS0-d6, d) : 2.05(3H. s). 4.34(2H. d. J=5.5H2). 5.60{1H. s), 7. 
02{1H, t, J=8.0H2), 7.06{1H. s). 7.16-7.27(3H. «), 7.38-7.5l(4H, .). 7.8 
2(2H, d, J=7.2Hz). 9.27(1H. s), 12.35(1H. s)„ 

XT'^ K {0.52g) imzo 

'H-NMR(DMS0-d6. d) : 2.09(3H, s). 4.54(2H. d, J=5.0Hz), 6.]0(1H, s), 6. 
89(1H. d, J=1.8Hz). 7.14(1H, dd. J=1.8 Sr5 8.2Hz). 7.39(1H, d. J=8.2Hz) 
, 7,58-7.B5(4H. ■), 7.68(1H. t. J=7.6Hz), 7.92{2H, dd, J=1.4 SIF 7.4Hz) 
, 8.20(2H. d, J=8.7H2), 9.36(1H. s)j 12.28(1H. s), 

(o.45g) ipq,, N-^>-if>;^;i/j}t-;i,-4-7^^,^;^^5 y_3_ 
[4- (1, 2, 3-^7'£;rV-;i.-4-^;i/) -<>i;;i,7'^>] -<>Xy'^ k (o 
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.38s) ^mzo 

'H-NME(DMS0-d5, 6) : 2.10(3H. s), 4.46(2H, d, J=5.3Hz). 5.96(1H, s), 7. 

03(1H, s), 7.14(1H, dd. J=1.7 St5 8. 2Hz), 7.40(1H, d. J=8.0Hz), 7.52-7. 

61(4H, a), 7.65(IH. t. J=7.1H2), 7.93(2H, d, J=7.6Hz), 8.10(2H, d, J=8.2 

Hz), 9.35(1H, s), 9.58(1H, s), 12.31(1H, s)o 
<SS3§0'J3 5 ;3-7'^y-2-^ hP$m#K:Ji5^;KDSgig> 
Z-y-t^JlT5, J-Z--Vv^M.^l^ (20.2g) . 97X5!iK (11.4g) . JSiU 

x^'y-;!/ (300b1) (Dm^m^ZZ^mm^&^TX'il^nLtzc MET^^y- 

;i'$ioobis^u ^^tZ'^mLfz^. Riit^m^mmyi^m^ h V t7 A (ig.sg) 

SRi!x^;^i:-^d^+^>©lM2©?i■ir^^ (30b1) iz^WLL. ^fB^aSJJ. ^^"^ 
m^Xttm\utzo 3-7'5y-2-r: hD$Jt#^x5^;l,:£18.0g^§fco 

'H-NMR(CDCb, 6) : 1.39(3H, t, J=7.1H2), 4.37(2H, q, J=7.1Hz), 6,41(2H, 
br s), 6.83(ie, d, J=8.7Hz), 8.G0(1H. dd, J=1.8 8.7Hz), S^SBdH, d 
, J=1.8Hz), 

<SSai^ 3 6 ; 3- 7''b5^;i/7' 5 y -2-x h D ^Jt@^x5^;i,C5Sgjg> 
3-T5>'-2-x> p^M^x^;i. (2.98g) tN, N-i/^x^bTx U > (2 

oal) ©jg^t^ftiiT'-fe^;!/ (i3b1) i^^'pxmTx.tzo m^mmrmm. 
3 bfea METx mm^^^Lxn^tirzBmitz^^v>^m^m^B{t^^tzo 

^g.*«aix 'N=^1^>j5feT^U SCJ;(wi:D3-T-fe7^;i.:p^V-2-x h 
D^mSKx^ji/?&3.30g^feo 

'H-NME(CDCh, d) : 1.42(3H. t), 2.33(3H, s), 4.42(2H, q), 8.27(1H, dd. 
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J=1.9 SIT 8.9H2). 8.89(1H. d, J=1.9Hz), 8,91{1H, d, J=8.9H2), 10.54(1H. 
br sjo 

TK^^a^Ts ^-T-b^)i,T^^-Z--yD^Mmmx.f-ji (i49.4g) . 5X 
^^^i^Oh/^^ (14.9g) , ,SU:x^'y-;u (ISOOai) (Dm^mm^m^L 

. 7.13(1H, d. J=8.2Hz). 7.35(1H, s), 7.47(1H, d, J=8.2Hz), 9.19(lHr s) 

JU"-^>X>f <^^V^-;i, (9 2) CD 
3- IN" (2"-^nD-;>i;;i,) :p-b9^;u:p ^ y] -4-- h d^M#S?x5-;i. 
(2.07g) {cx^y~;i. (20ml) hB^Sf (Hal) Sl5j§7ufX (3.07g) ^Jqx.. 4 

00/0-70/30) T"i^i!{t-5cli:{C.fc.b, 1- (2-^DD-<>i7;i/) 
2/*;u#x;u-2-^^;i,^>Xi' = r>;-;K9 2) (1.46g) 
[ih^^ (9 2) 6Dtl<*] 

'H-NMR(CDCl3, <5) : l.39(3H, t, J=7.1H2), 2.57(3H, s), 4.37(2H. q. J=7.1 
Hz), 5.46(2H, s), 6.41(1H, d, J=7.8Hz), 7.10(1H, t, J=7.8Hz). 7.25(1H, 
t). 7.47(1H, d, J=8.0Hz), 7.75{1H. d, J=8.4Hz), 7.94(1H. s), 8.00(1H, d 
d, J=1.5 jSlU 8.4Hz)o 
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^V'J-JV (9 3) (^•&eE> 

OOg) tS^^^^ji. (0,843g) d»e,3-^ (N-p<^;U7'5^iJ;i.y'; y) -4--h 
n$.t#Kx^;i.coffi:Kt!Jtl (l.OOg) ^£^§;t,^^^T^ite^f<J2 4c[)^iiT-6-x 
h^->*;i'^Jz;u-i-^^;u-2-n^rDt^;w-v>X'r 5 ^y-;u (93) (0 
.56g) ^ntzo 

[{b^% (93) (D^m 

'n-mmu, 6) : 1.08(3H, t. J=7.4Hz). 1.43(3H, t. J=7.0Hz), 1.89-L9 
7(2fl, a). 2.89(2H, t, J=7.7Hz), 3.79(3H, s), 4.38-4.44(2H, n). 7.71(1H, 
d, J=8.4Hz), 7.96(1H, dd, J=8.4 l.SHz, ), 8.05(1H. d, J=1.4Hz)o 

-< < r^j-ji (94) o^ja> 

^STv 60%7kl!5'fb± h U-^A (0.428g) i:N, N-i^^5^;i,*;i.AT^ K (10 
ail) co;^^U-t. 3-^5^i;;uz^/-4-xhD^Jil#Kx^;i, (1.86g) m 
, N-S/V^;i/^;i.A:r= k (lOal) SS^S^jgTU SO^^ggT-mif Lfeo * 
\Z3^itn-y'^}l (1.97f) CDN, N->:;^5^;u*;i/A7'^ K (lOnl) jg^^rjjgT 

LT, so'cx'izmmm^i.tzo Kj&m^ikmm aoe) (70g) om. 

iV-n-yy-fir^VJi^Tiy) -4-xbD$m#Kx5^;bcr)|g>g^tJ (2.59g 
) ^mtzo ^^^Tx ^Jli^2 4<D:5ST-l-n-r5^;i/-6-x ^:^2/i;;^;^f-;^ 
-Z-n-rDt;i,-;>X'r ^yV-;K94) (0.81g) 

lit-t^ (94) 

'H-NMR(CDCl3. (S) : o.98(3H, t, J=7.4Hz), 1.08(3H. t. J=7.4H2), 1.43(3H 
, t. J=7.1Hz). L75-1.83(2H, a). 1.91-1.98(2H, m), 2.88(2H, t, J=7.6Hz), 
4.15(2H, t, J=:7.5H2), 4.42(2H, q, J=7.2Hz), 7.73(1H, d, J=8.4Hz), 7.96( 
IH, dd, J=8.5 RXJ^ 1.5Hz), 8.06(1H, d, J=1.4Hz)o 
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86g) i:^ffc3-i,DD^>i;;Ki.64g) ^.^,3- [N- y 

;P:tf.;U-2-n-rni.;u.>X^5^y-;U (9 5) (0.57,) ^mLi,. 
iit-^^ (95) o[)«!J^$] 

'H-M(CDC1. .) : i,02(3H. t, J=7.4Hz). 1.39(3H. t. J=7.1Hz), 1.85-1 9 

IH. d. J=7.4H.). 7.04(1H. », 7.21-7.29(2H. .), 7.77(1H. d. J=8.4Hz), 7. 
96(1H. d, J=1.2Hz), 7,99(1H. dd, J=8.5 Sl5 l.SJizU ' 

(9 6) CD^fi£> 

Sii^ 1 4 3- X^ , , .4-. , n^m#Stx^;. (1 

86s) i:^fb^>i;;i. (i.36g) ;5P^,3- [N-^>s;;^7^,J;^:p. ^3 -4-^ 
h n$MMx^;us?f feo c: i,,^ < ^^^j 2 4 ^^^^^ 

-^>S;;b-6--xH:^F5.*;U;K:.;i.-2-„-7Db:;u^>X^5^y-;p (9 
6) (0.97g) tggitfeo 

[fb^ (9 6) ©^iS] .1 

■H-WCCl., 5, : i.01(3H. t. .=7.4Hz). ,.39(3H. t. J=7.,H.), , 83-1 9 
1(2E. .), 2.81(2H. t. J=7.5llz). 4.37(28. J=7.1H,). 5.40(2H, s). 7 03( 
IB. d. J=6.4fc), 7.28-7.33(3». .), 7.76(1H. d. J=8.4Hz), 7,98(1H. dd, J= 
8.4 Ktf 1.2H2), 8.0(I|1H. s). 
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86g) t!^<t4-'i' DD ^i/iyji, (1.64g) tf^Z- [N- Da^>i/)l^) y 

^V'J-JV {QD (1.06g) {Cg!g4tfco 
lit-^^ (9 7 ) CD^^i] 

'H-NMR(CDCh. (5) : 1.02(3H, t, J=7.4Hz). 1.39(3H, t, J=7.1Hz), 1.83-1.9 
2(2H, III), 2.80(2H, t, J=7.8H2), 4.38(2H, q, J=7.5Hz), 5.36(2H. s). 6.96( 
2H, d. J=8.2Hz), 7.29(2H. d, J=8.3Hz). 7.76(1H, d. J=8.4Hz), 7.96(1H, d. 
J=1.2Hz), 7.99{1H, dd, J=8.3 Stf 1.2Hz)o 

<W^i^3 0 ; 6-x hirS/*;i':tf-;i'-2-pif^;i/-l- [2- (h'J7;u:tD 

KV^J-}\^ (9 8) OD-&fi£> 
nmm2 4(D:^^^lzm\ 4-^hn-3- CN- [2- {V^jyjlz^-u^^-Jl) 
7'-t:5^;u7^v] $Ji.#Sx^;u (l.82g) ^^^e-r^ hi^ri-^^u^- 
;i/-2-;<^;i/-l- [2- ( h »J7;i'3t-nj><^;i') '^>s;;u] ^vj^x-f 5 ^''^y- 
;W (9 8) (1.32g) ^mzo 

iit-^ (9 8) 

'H-NMR(CDCh, 6) : 1.38(3H, t, J=7,1H2), 2.53(3H, s), 4.37(2H, q, J=7.1 
Hz), 5.58(2H, s), 6.47(1H, d, J=7.7Hz), 7.36(1H, t. J=7.5Hz), 7.41(1H, 
t, J=7.5H2), 7.75-7.97(2H. ■), 7.94(1H, d, J=1.0H2), 8.02(1H, ddj J=1.6 
8.6Hz)o 

<^0y3 1 ;e-:z.h^^>ti)l^^=.}V-Z-:^^}l-l- [4- (hU7;U3r-D 
'^^X-r 5 V'J-Jl (9 9) (D-^m> 

mMffi2 4(D:GmiZ^\^\ [N- [4- (h •J7;i<';rD^5^;b) 

^>i;;i/] 7-lr^;i/T = y] $m#i5x^;b (l.52g) *?56-xhiri>A;i.:t?x 
;u-2-^^;i/-l- [4- ( h U7;i.:rp.?(f';i/.) '^>s;;u] -^^x-f $ 
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(9 9) {l.ZZg) ^mz, 
iit-^^ (99) ©^t$] 

'H-liHS(CDCh. 6} : 1.39(3H. t, J=7.1Hz), 2.58(3H. s). 4.38(EH. q, J=7.l 
Hz). 5.44(2H, s). 7.15(2H, d. J=8.2Hz). 7.59(2H. d. J=8.2Hz), 7.75(1H. d 
, J=8.3Hz). 7.97{1H, s). 8.00(1H, dd. J=1.5 StJf 8.5Hz)o 

<^M^J3 2 ; 1- (3, 4-;>-^DD^>i;;u) -6-x h :^i.;?,;,,;t^^;p_2 
-^5^;u-«>X>r (1 0 0) cD^fi!t> 

50g) ^M^b3. □ D (L74g) »g,3- [N- Q. 4— :;>>dd^ 

•ri>ztt^<mmm2 4<D:^^X'i- (3, 4-i;^^DD-<>i;;u) 

*;u;Jf-;i,-2-^f-;i.-<>X^^^^>r-;Ml 0 0) (0.76g) {c^^u*:o 
(10 0) o^^3 

'H-m(CDCh, 5) : 1.40(3H. t, J=7.1Hz). 2.58(3H, s), 4.39(2H. q, J=7.2 
Hz), 5.33{2H, s), 6.84(1H, dd, J=8.4 SI5 2.3Hz), 7.16(2H, d, J=2.0Hz). 
7.39{1H, d, J=8.3H2), 7.74(1H. d, J=8.4Hz), 7.96(1H, d. J=1.2H2), 8.00(1 
H, dd, J=8.4 l.SRz)c 

<m&m33 ;1- (i;7x-;i.-4--r;Mx;i.) -e-x h df>>:ij;i,;}f-;i, 
-E-^T^^U-OX-r ^i5^y-;i/ (1 0 1) ©-&fi£> ' ■ 

Mfl»J l 4<D:&^lzm\ 3-7'-lr5^)l/7'5y-4-^>D$JtMxf-;Ki. 
51g) i:4-i^nD>(5^;ni7xx;u (l.46g) t^^^ 3- [N- (t:7xx;i,-4- 

S^fec ^VvT^^J2 40;5ffiT-l- (lf7xx;i/-4-^';i,p{5^;i.) -6-x h 
ipt/^?;U;J?x;i.-2-^5^;i.^>X>i' $>y-;u (101) (l.i3g) ^'^t~, 
[{b^ ( 10 1) (Dm^2 

'H-NHa(CDCh, 6) : 1.39(3H, t. J=7.1Hz), 2.62(3H, s), 4.38(2H, q, J=7.i 
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Hz), 5,42(2H, s), 7.11(2H, d, J=8.2Hz), 7.34(1H, a). 7.42(2H, m), 7.54(4 
H, b), 7.74(1H, d, J=8.4Hz), 7.99(1H, dd, J=1.5 RXJF 8.4Hz), 8.06(1H, d, 
J=1.5Hz)o 

) ^>X-f ^ ^y-JU ( 1 0 2 ) CD^fi)6> 

mj&mi 4(D:^^izm\ 3-y-bf-;i/7'5^-4-^hP$.ii#Sfx^;i/ (i. 
50g) t^itZ-M-'^-JV^yi^JV (1.65g) p<bZ- [N- {2-^^)l^>i;)l) T 

$^7-;u (1 0 2) (0.81g) tl^^Ufeo 
[^b^#J (10 2) <Dm>&'] • 

'H-NMR(CDCh, 6) : 1.38(3H, t, J=7.2Hz), 2.43(3H, s), 2.54(3H, s). 4.36 
(2H. q, J=7.2Hz), 5.33(2H, s), 6.35(1H, d, J=7.7Hz), 7.03(1H, t. J=8.2Hz 
), 7.18-7.25(2H, ■), 7.75(1H, d, J=8.5Hz), 7.91(1H, d, J=1.2Hz). 7.98(1H 
, dd, J=8.5 1.5Hz)o 
<mMmZ5 ; 6-x bdre/3b;i.n-:-;i/-l- (2-^ -2-/. 

ir^j-ji (10 3) ©■^fi£> 
SSji^Jl 4<D:^mzm\ 3-7'-bf-;w7'5^-4- - hD$m#Kx-f;i/ (i. 
I6e) tm^Z-/- K^i/^>i^;v (i.44g) d»?3 3- [N- (2-p« h^i/'os;;!/ 
) -4-xbp$.ii#Kx^;i/cDffilgK%<&?|fco ^1>TIIJ6 

fi»l2 4<^):^ST6-x h=iei/*;i/;J1x;i/-l- (2-^ h:Jri/'^>'i;;i/) -Z-/-9 
;i/^>X'i' ^;S^y-;b (1 0 3) (1.18g) 
C^b-&«!» (10 3) (D^m 

'H-NME((3)Clj, d) : L39(3H, t, J=7.2Hz), 2.60(3H. s), 3.90(3H, s), 4.37 
(2e, q, J=7,2Hz), 5.36(2H, s), 6.61(1H, d, J=7.4H2), 6.82(1H, t, J=7.5Hz 
), 6.92(1H, d. J=8.3Hz), 7.Z7(1H, a). 7.71(1H, d. J=8.4H2), 7.96(1H, dd. 
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J=1.5 S15 8.4fl2). 8.03(1H, d, J=1.3Hz), 
^)^^>X^Ky^J-jU (10 4) a^^^> 

60g) i:«fb4-^ a49g) 3- [N- (4-^ h^v^>i; 

;u) :P^r5^;i.7^y,] -4-- hD$S§Sfx^;u©;®^|.^5^^^^^^,^^ 

5^;v-^>X'r (1 0 4) (i.27g) ^if^o 

[fb^«5 (10 4) 

2H. q, J=7.1H2). 5.31(2H. s), 6.84(2H, m). 7.00(2H, a). 7.71(1H, d, J=8. 
4Hz). 7.97(1H. dd, J=1.4 S15 8.4Hz), 8.03.{1H, d, J=1.3Hz)c 

<mmm3 7 i- iz- i^>-^:^x)i7t^-ji^^)i) s-j^},^ 

mmi4CD:Bmizm\ 3-7'ir5^;i.7'A^-4-xhD$,iiTOx^;U (1. 
OOg) t^^Z- (-^>-y>;^;i,;};-;M5^;i/) -^^i;;!, {1.93g)>e.3- [N- 

[2- -Oi^Jl} T-ii^jlT^^} _4_- }.p^ 

m#ex5^;i.$f§f,„ -®*®ttS55-r5:-i:«j<^M2 4 0;^^T-l- [2- 

('<>-y>>^;i/;jT-;M5^;b)-.>i;;H -6-x h=^i.3t7;W4fx;i,-2-^^;i. 
-^>X^^try-/Kl 0 5) (0.89g) {Z^WiLtz, 

[flj^ (10 5) ] 

'H-m(CDCh. tf) : l.37(3H. t. J=7.1Hz). 2.57(3H, s). 4.36(2H. q, J=7.1 
Hz). 4.50(2H. s), 5.60(2H, s), 6.38(1H. d, J=6.7Hz), 6.88(1H. dd, J=1.5 
atr 7.3Hz), 7.1{)-7.18(2H, a), 7.57(2H, t, J=7.6Hz), 7.69-7. 78(2H, «). 7 
..79(lfi. dd. J=0.8 &U 8.1Hz), 7.92(1H, d, J=1.2Hz), 7.99(1H, dd,' J=1.5 
at;t8.4Hz). 
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<nmm3 Q ;1- {Z-i^Ty'^>V}V) -6- (2-'>7'y^>i;;i,;^-df-i/A 
-z-/^)i^>:X'^ s.ir^j-}v (10 6) <o^&> 

4-- hD$ll#K2-'>7'y'^>i;;i'x;:^^;i/ (3.33g) A»61- (2-i/7y-^> 

-6- (2-^7'y'^>i;;i':t4'>*;v:J^-;w) -2-^5^;i/^>X'j' 

-JV ( 1 0 6 ) (1.75g) 

(10 6) (D^m 

'H-NMR{CDCh, d») : 2.60(3H, s), 5.55(2H. s). 5.60(2H. s), 6.68(1H, d, J 
=7.3Hz), 7.41-7.48(3H, m). 7.61(2H, a). 7.72(1H, d, J=7.6H2), 7.76(1H, d 
, J=7.5Hz), 7.77(1H, d, J=8.6Hz), 8.02(1H, s), 8.05(1H, dd, J=8.4 Rm. 
5Hz)e 

<^Mm3 9 ;1- (t:7xx;b-2-'f Jb^^;!/) -6-JLh^i^ii}\^^^-)V 

-z-^^}v^>x>( K (10 7) 0-&fie> 

^^mi AOl3mzm\ 3-T-fef-;i/T^y-4-- hn$m#i|xf^;u (1 
.OOg) t2->^D^^f-;i/t7x-;i/ (1.47g) iy^h. 3- [N- (tf7=x;i/-2 

a::Ki!IT^.w^«:<^Jte«f!12 4CD:&i£T'l- (t7xx;i.-2-^';i.^5^;u) -6 
-x h:^i/*;U:}?-;i/-2-7(5^;i/'<>X>f (10 7) (1.31g) 

Cfb^ (10 7) CD^Ii] 

'H-HHE(CDCl3, (5) : 1.41(3H, t, J=7.3Hz), 2.39(3H, s), 4.38(2H, q, J=7.3 
Hz). 5.27(2H. s), 6,68(1H, d, J=7.9Hz), 7.21(1H, dt, J=9.0 St5 2.1Hz), 
7.32-7.39{4H, m), 7.43(1H, dd, J=7.3 Rtl 1.9Hz), 7.46-7.51(2H, b), 7.68 
(IH, d, J=8.4Hz), 7.87(1H, d, J=1.3Hz), 7.95(1H, dd, J=8.4 Si; 1.5H 
<|lifi«»J4 0 ; l-'^>i^;i/-6-x>:^ri^*;i/:J?-;p-2-^5^;i.^>Xl' 
(10 8) <D^^> 
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S^j^^l 4£D;^^;ciJ£v\ 3-7-fe^;Uy'^y-4-- KD$.tl:Kxf-;u (1. 
OOg) (i.oZg) 7tP^)3- (N-^^vVl^T-fe^jUT^y) -4--h 

^yV)l-S-:siyiri^i3)l:n-}],~Z--y^^}\^^>X^ (10 8) ( 

0.71g) K^^btz. 
iit^^ (10 8) ] 

'H-NME(CDCh, 6) : 1.39(3H, t, J=7.1H2). 2.58(3H. s), 4.38(2H, q, J=7.1 
Hz), 5.38(2H,,s). 7.05(2H, dd, J=8.3 St5 1.8Hz), 7.28-7.33(3H, n). 7.72 
(IH, d, J=8.4Hz). 7.98(1H, dd, 3=8 A 1.5Hz), 8.02(1H, d, J=1.2Hz) 

o 

<nmm4 i ; i- (4-t-:r5^;i/'<>e/;u) -s-j:: h =^i^t) ji:n-}i^-z- ^ 
^ju^>7:^ ^ (.10 9 ) cD^fi£> 

Kii^iJl A<D-n^\z'4i\\ 3-7'-i:^;UT^y-4-->D$Jt#i?x^;i/ (1. 
OOg) i:M{b4"-t-r^;i/'^>£;;w (i.35g) *»fi,3- [N- (4-t-y5^;i/^>i; 

^t^<mSm2 A<D:^^1^\- (4-t-r7-;i/-i>S/-;i/) -6-:^ h^i/;!7;i/:tf 

-;i'-2-^5^;i.-<>X'r ^^^*y-;u (10 9) offims^^ (l.60g) 

<^Mm4 2 ; 6-x hi!^i/*;i/;jf-;i,-2-p<5^;V-l- (2-:^7^;Mx;u 
) ^>X-f ^ ir-J-)}, (110) ©^^> 

SliiSfiail 40:&^{c:^!£l,\ S-iJ'-bf-^l/T^ y-4-- hD$Jg,#Ki5^;U (1. 
OOg) il^itZ-±y^Jl/-^)l (1.32g) fr?>3- [N- {Z-±y^)iji.^ji) T 
-fe^^;!/^*^] -4-x hD$mMx5^;i,5fe?§feo c:©*j(3D{iJS5Sf -Sc^jS: 
<^jl60«I2 4©:&i£-e6-x h:^i<':ij;i/:}?-;i,-2-^^;i,-l- (z-^y^j^,^ 

^;u) -«>x-< ^^^y-;uofe]mKti ( 1 1 0 ) (i.28g) ^ntzo 

<^Mm4 3 ; 1- (t:7ix;i/-4-^;i,^5^;i,) _6-x hiri^*;L<:tf-;i/ 
-2-x5^;U-<>X>f ^iJ^V^-^P (1 1 1) cr)^fig> 
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(2.00g) i:4-^DP^^;Hi7x^;u (2.28g) A>c,3- [N- (lf7x-;b-4 

-6-x h^i^t)}l^^-)V-2-:J^^}l^>X^ K ^'J-Jl (111) (2. 
07g) iztm^fzo 
lit^^ { 111) ©^t^] 

'H-NM(CDCl3, <5) : 1.39(3H, t, J=7.2Hz), 1.45(3H, t, J=7.5Hz), 2.90(2H, 
q. J=7.5Hz), 4.38{2H, q, J=7.2Hz). 5.43(2H, s), 7.10(2H. d, J=8.3Hz), 7 
.33-7.36(lH, m), 7.43(2H. t. J=7.4Hz), 7.51-7.56(4H, m), 7.79(1H, d, J=8 
.5Hz), 7.80(1H, dd, J=\.5 &U 8.4Hz), 8.05{1H, d, J=1.3Hz)c 

<mMm4 4 ; 1- {Z-C^un^yiPJl) -5-x f ipi/:tj;i.;^--;i,-2- 
;b-<>X^ ^ ( 1 1 2 ) <D^g£> 

mmmi 4(D:^miZ^\>\ 4-T-b^;bT^y-3-:r hD$m#^xf-;i. {3. 
iSg) t^^l-i7uu^i/i/)\, (3.85g) A^e>4- [N- {I- ^ u u iy )\,) t 
-fe^;i'7'$y] -3-x hp-$,ii^^xx;i/$:fffc„ ClCD^iOttlgStr i: 
*<^^2 4®:«r^iT-l- (2-:?PD^>i;;i/).-5-x h^i':b;b:t^x;i.-2 

^y\;-;u (i 12) (2.54g) tz^^tfec 
C^b-^ ( 1 1 2) o^<4] 

'H-NMR(CDCh, (5) : 1.41(3H, t, J=.7..1flz), 2.59(3H, s). 4.40(2H, q. J=7.1 
Hz), 5.43(1H, s). 6.43(1H, d, J=7.8Hz), 7.10(1H, t, J=7.5Hz), 7.19(1H, d 
, J=8.5Hz), 7.25(1H, n), 7.46(1H, d, J=8.1Hz), 7.95(1H. dd, J=1.4 Stf 8 
.4Hz), 8.47(1H, s)o ' 

<WSm4h 'A- (2, e-e^^OD'Oi;;!/) -6-x hiri^*;u^x;i/-2 
--;<^;i/-^>x>i' ^ ( 1 1 3) o^fiK> 

KjiCSJl 4 6D:73^K:t*V>> 3-T-fe^;i'7^>-4-xhn$.i.#S!x^;i, (i. 
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50g) t^{b2, 6-i;i^DD^>i;;u (2.l4g) ^c,2- [N- (2, ,6--;i7 d d-^ 

:^Jl^^)l-2-^^jV^yX^K^^J-Jl {113) (0.9lg) (c^^ufc„ 
[<b^ ( 1 1 3 ) CD^tt] 

'H-NHE(CDCh. d) : I.38(3H. t. J=7.1H2). 2.64(3H. s), 4.34(2H. q/j=7. 
IHz), 5.61(2H. s). 7.30(lfi, dd. J=7.6 Sljc 8.5H:), 7.40(2H. d. J=8.0Hz). 
7.66{1H. d. J=8.4H2). 7.87(1H. d. J=l.lHz), 7.91(1H, dd. J=8.4 1.5 

H2)o 



X-f l 1 4) cr)^gg> 

l::S^S{ (2.1) SO'CTHI^P^JS^b^to SlS?ft*«ffi8J|LT. 6-3: h 

:^p>>*;i.;}f-;i,-2-n-rDi^;i.-l-i-rDt:;i/-;>X-f ^^vf-;t. (i 14 

E-fb-^tf (114) 

'H-NMH(CDCl3, 5) : 1.07{3H,.t, J=7.4H2). 1.43(3H, t. J=7.0Hz). 1.69(6H, 
d. J=6.9H2). 1.85-1.92(2H. 2.91(2H. t. J=7.7H2). 4.41(2H. q, J=7.3H 
z), 4.67-4.76(lH. ■). 7.72(1H, d. J=8.3H2), 7.94(1H. dd, J=8.7 RTf lM 
z). 8.25(1H, d, J=1.2H2)o 

(115) (D^^> 

4-xKD-3-7x:i;i.7'-fef-;U7'5y^^#i!x^;K0.924f) ON. N-'>*^ 
K (IObI) mmiz, mi=X'm:i^M{ti- h U ^ (0.166g) ^ 
iin;i. ^^X^-nmn\.tco S'^ibj^^ji (O.SOal) >£JD^. ^ST— Mlt 
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;U*5A^DV immm : g^K:Ji5^;i'/'\:^+^> = 1/10-1/4) 

Ti^SiitSchlcJ:?), 4-:^hD-3- [N- 7x^;uT-b5^;i/7'^y 
] $JiSKx^;b (O.SlOg) ^mzo Z(D^(0 (0,148g) Cx^^y-ju (Zml) . 
SfS? (iBl) X SZ5iS5c«^ (0.240g) ^iDx.s Zi^P^jgjSbJto S^^^^fcaS"! L> ^ 

A/B^Kx^;U = 2/l) T-^S^LT^ 2-^>i;;i'-6-x h3^i>>b;i.:tf-;b-l- 
p(^;i/-i>X>f ^yy-;u (115) *0.090gf#fco 
[{b-&% ( 11 5 ) CD^t^] 

'H-NMR(CDCl3, <5) : 1.41(3H, t, J=7.1Hz), 3.63(3H, s). 4.32(2H, s). 4.40 
(2H, q, J=7.1Hz), 7.21-7.26(3H, m), 7.27-7.32(2H, b), 7.72(1H, d, J=8.4H 
2), 7.98(1H, dd, 3=1.5 RXf 8.4Hz), 8.03(1H, d, J=1.3H2)o 

<m^m48 ; 1- (2, A-i^^nu^yV}^) -6-:iL]^iri^ti)l^^-)l-Z 
-;^7-;i"<>X'f ( 1 1 6) 0-&fiK> 

m^r. 60%7K^<b:J- h 'J-t^i^ (0.357g) hN, N-i;^f-viU;^;UAT= K (8a 
1) 3-7'-b5^;i'7'^ K-4-x>D$mS^X7^;i/ (1.50g) ©N, 

N-i^•^^;^J^;^A7'= K (8ml) Jg?S*?iTb. 30^r^}K^$Lfco »:{w^<b2, 
4-5^^'DD'><>i/;i/ (1.74g) ©N, ^-i^/^)V^^JlATl K (8ttl) ^?«^ii 
TUTs 30^^«^$ttc SJ^»f«^#^K (50g) tB^S?x5^;i, (60g) ODg-&?S- 

3- [N- (2, 4-i?^DD'^>s;;i/) 7'-b7";i'T^ -4-xhD$Jil# 
S?x5=-;u©ffl]KSl{«5?&3.5gf#fe„ c:o*roli]KSit--S^i:'5:<. x^y-;i, (23 
al) . mm (12al) {3^JSL> ^ ?>t3il7C«t (3.32g) <&j!JO^^ B^P^tJua^iim U 

Kx^;i, (60sl) (50b1) ^Mt^^Vtzo ^M^ttlSfD^^Tk^^ h 

'J-i^ATK^fft (50g) T-i5fe?^U> r^^V^T* (50g) T2[5i?5fe#b, SKfiESJIbt 
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/ KKx^;i.=4/l~l/l) t:«[KU 1- (2, 4-i?^DD-;>i;;b) -6-x 
h:iri^*;U;K:z;u-2-^5^;i.^>X>f (116) ^0.94g^ffe, 

[<b^tl ( 1 16) 

'H-NMR(CDCl3, (5) : 1.40(3H, t, J=7.1Hz), 2.56(3H. s). 4.38(2H, q, J=7.1 
Hz). 5.41(2H, s). 6.34(1H. d. J=8.4Hz), 7.09(1H, dd, J=8.4 2.0Hz), 
7.49(1H. d, J=2.0Hz), 7.75(1H, d. J=8.4Hz), 7.92(1H, s), 8.00{1H. dd, J= 
8.5 JSlU^ 1.4Hz)o 

1- (4-^Dn^>i;;p) -6-x h :Jry:ib;i/:p->-2-n-rD l^;u^>X 
>f (L06g) {wlOUK^bt h 'je7A7kfi^?a[ (3.57g) i:x^y-;b (5 

ml) fc* (3.57g) ^j&n^, l^mnflilStUfco lG»BKt-SjfB?$^&pH6{3Lfco 

S^tT, 0.80g<7)^^|^^#fc, SS*e/ 'J *^;i/3f3vAi7Dv h/r5 7>f- ( 
: ffKif^;u/p{^'y-;P=4/l) T-mt. 5-*;i/;P^i--l- (4- 
^n a-oi/ji/) -E"ii-rD l^;i/-<>X'r ^ :5^\;-;i/ (117) ^0.53g^tfc 

[ft^ ( 1 i 7 ) cD^^] 

'H-NME(DMS0-d6, 6) : 0.96(3H, t, J=7.3H2), 1.76-1.88(2H. «), 3.10-3.23( 
2H, m), 5.83{2H, s), 7.27(28, d, J=8.4Hz), 7.44(2H, d, J=8.4Hz). 7.89(1 
H, d, J=8.4Hz), 7.89(1H. d, J=8.5Hz), 8.28(1H, s), 

;i/ (118) (D'^m> 

^0!I4 9©;&i4{Ct^l\ 6-x h:Jr'>*;i/;}?x;i/-i-;,(5^;i.-2-n-7'Dk: 
;i.;}fx;u^>X'f (0.56g) iP^G-ti)l:i'.^i^'-l- /'^jl-Z-n- 
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ru l^;w^>X^ ^ (118) (0.46g) ^ntzo 

[it^^ (118) (DH^m 

'H-NMR(DMS0-(i6, 6) : 1.00(3H, t, J=7.3Hz), 1.79-1.93(2H, b), 3.06(3H, t 
, J=7.4Hz). 3.92(3H, s), 7.76(1H, d, J=8.4Hz), 7.97(1H, d, J=8.4H2), 8.3 
KIH, s)o 

<lliil^J5 1. ; 6-:^;i/:tf:^S/-2-n-7*Dt^;i/-l-i-7-nt;i,^>X'< ^ 
V'J-Jl' (119) 0^fi)c> 

ya\^}i^>x>( Ksr^j-ji (o.045g) *»e>6-*;i/:t?^i/-2-n-7'D t:;i/-i 

-i-rpi^jl/^^X-T * ^^^Z-;!/ ( 1 1 9 ) (0.045g) ^mzo 
Hb^^ ( 1 1 9 ) 

'H-NMS(CO»OD, 6) : 0.98(3H, t, J=7.4Hz), 1.51(6H, d, J=6.9Hz), 1.74-1.8 
2(2H, a), 2.89(2H, t, J=7.5Hz), 3.21-3.24(2H, n), 4.78-4.83(lH, b), 7.51 
(IH. d, J=8.3Hz), 7.84(1H, dd,, J=8.4 1.5Hz), 8,26(1H, s)c 

<mwm5 2 ; i-n-r^;u-6-*;p:^?^i/-2-n-7'Dt:;i"^>X'i' ^y^y 

(1 2 0) <D^^> 

t^;i/-<>X>f (o.sig) d>5,i-n-7^;i/-6-*;u:i^ipi/-2-n-7* 

Dtf;!/^>X>f ^^V->>1/ (1 2 0) {^Mg) ^ntzo 
C-fiS^^!! (1 2 0) <75!^tt] 

'H-NIffl(DMS(Hi6, 6) : 1.02(3H, t, J=7.3Hz), 1.17(3H, t, J=7.3Hz), 1.33-1 
.41(2H, a), 1.70-1. 77(2H, b), 1.85-1.93(2H, n), 3.07(2H, t, J=7.6Hz), 4. 
42(2H, t. J=7.4Hz), 7.78(1H, d, J=8.5Hz), 7.99(1H, dd, J=8.5 Stf l.OHz) 
, 8.35(1H, s), 13.13(1H, s), 

<mMmZ2 \%-ii)Vif^^'y-l- (2-^Dn^>i/;i/) -2-^x;i/^>x 
^ I (12 1) ©^)5£> 
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1- (2-^^OD^>i;;^) -^6-xh^i>;«7;i.;tf-;i,-2-^5^;i.^>Xi'^^ 
(lO.Og) iZJ^^y-ii (80al) SmOSTKK^hThhUe^Azkjgf^ (37g) 

-2-^5^;i,-;>x^^yvr-;b (12 1) (8.30?) ^mz. 
$ 2 2) ©^S£> 

;t;-;U-2-^^jl,^>XY^^i;-;i. (0.90g)>t,6-*;u:JfJpe.-i_ (2, s 

--5^'^'-D'D--^^:ri>-7i7)~2^^p^>^^ 
Cfb^t? ( 1 2 2) <D^\±} 

'H-NMR(DMS0-d6. d) : 2.60(3H, s), 5.71(2H, s). 7.46{1H, t, J=7.9Hz), 7. 
57(3H, t, J=8.2Hz), 7.73{2H, a). 12.57(1H, s)o 

<mm5 5 ;6-±)i^.^i.-z-^^ji-i- [2- { h V y Jl:tU;i^ji) 
^>i^J\^l -<>X^ ^^^J-)l {12 3) (D^^> 

5 3 (0:^}£lzm\ 6-:ch^i^1o}]^:r^-Jl-Z-^^}],-i- [2- ( h 

-2-^^;u-]- [2- (hU7;i/:tD^f-;i,) ^>i;;u] -ox-f ^ yv-;i/ 
( 1 2 3) (0.98g) ^mzc 
Kt^^ (12 3) 04&^$ ] 

'H-NME(DMS0-d6, <5) : 2.49(3H, s). 5.70(2H. s), 6.46-6.51(lH. »), 7.51(2 
H, a), 7.65(lfl. d, J=8.4Hz), 7.81{1H, dd. J=1.4 8,4Hz). 7.82-7.87(1 
H, a), 7.91(1H, s)p 

<«W56 ;6-*;i.4?:^-S>-2-^x;u-l- [4- (> U 7;u;r Dp( f-;t.) 
-<>i/}i: -i>X'f = (12 4) (D^^> 
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HJfififiJS 3c[);&?£{c^tv>, 6-x h^t/*;i/^-;u-2-p(^;i/-l- [4- (h 
0y)\^:tO^7-)i')^>iy)\^'\ ^yX-i l^'J-i\^ (1.22g) 

-2-yf-;u-i- [4- ( h <j 7;^3^D^f•;^) ^>v;i/] '^>x>r ^ ^-"7-;!/ 

( 1 2 4 ) (1.07g) ^f§fe, 
(12 4) 

'H-NMR(DHS0-d6, 5) : 2.85(3H, s), 5.92(2H, s), 7.50(2H, d, J=8.1Hz), 7. 
74(2H, d. J=8.1Hz), 7.88(1H. d, J=8.5Hz), 8.07(1H, d, J=8,5fl2), 8.31(1H, 
s), 13.3(1H, br s)o 

<%mmbl : 6-*;i/:t<:^'>-l- (3, \-'y^ uu^yV}\^) 
yx-i ^ (12 5) 0-^fi£> 

Ilift0!15 3 0:5?£lwtJ£i,\ 1- (3, -5-jih^'^i3)l 
■!ii^}l-Z-y^^}V^yX^ ifr-J-jy (0.76g) i>e)6-*;u:t?^i/-l- (3, 4 
-Pi7Du^yi/}i) -2-^5^;u^>X'f $i^y-;u,( 1 2 5) (0.55g) 

[fli^a (12 5) 

'H-NMR(DMS0-d6, 6) : 2.56{3H, s), 5.61(2H, s), 6.98(1H, dd, J=8.4 RV 
1.9H2). 7.46(1H, d, J=1.9Hz), 7.59(1H, d, J=8.3Hz), 7.63(lHi d, J=8.4Hz) 
. 7o81(lH, dd, J=8.4 &V 1.4Hz), 8.07(1H, s), 12.76(1H, s)o 

<%Mm5 8 ; l-^>i?;i'-6-*;u^^>'-2-n-7*Dl:r;i/^>X'f l^'J 
-)\y (12 6) 0^fiS;> 

0.97g) {ZlO!t!lcSI{b±h 'j-i/A^K^^ (3.61g) (5ml) ^tK (3b1) 

^SD^. ll^P^iralftiiabfco lOX^KT'SiSM^pHBtiiStfca ^tffSi^t ^ 

^>i?;U-6-*;U;t^^i'-2-n-roif;i/^>X'< ^ (12 6) (0.8 

5g) ^mtdo 
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Ut-t^ (12 6) (D^^] 

'H-NME(DMS0-d6, 6) : ■0.94(3H, t, J=7.4Hz), 1.73-1.81(2H,: a), 2.85(2H, t 
, j?7.3Hz), 5.59(2H, s), 7.07(2H, dd. J=l.l 8.3Hz). 7.27(1H, t, J = 
7.3Hz), 7.33(2H, t, J=7.4Hz), 7;65{1H, d, J=8.4Hz). 7.79(1H, dd, J=1.5 
RU 8.4Hz ). 8.04(1H, s)„ 
<^Min5 9 (3-^ d o>^>:^;i/) -Z-n-To 

-Z-u-yD\:l)l^>X-{X^^J-)V (0.57g) *»e>6-*;i/;}f^i/-l- (3-d7 
aa^^i^M -2-n-yu\i)l^>X^ K^'J-)V ( 1 2 7) (0.35g) ^ f# 

[fb-&% (12 7 ) (omm 

•H-NMR(DMS0-d6, <5) : 0.94(3H, t, J=7.3Hz), 1.70-1. 79(2H. m), 2.83(2H, 
t, J=7.4Hz), 5.59(2H, s), 6.94(1H, s), 7.15(1H, s), 7.34(2H, d, J=4.4Hz) 
7.59(1H, d, J=8.4Hz), 7.81(1H, d, J=8.1Hz), 8.02(1H, s)o 
<llite^J6 0 ; 6-*;i/7}f^i/- 2-^>;u- 1- (2- - hP-^>i?;i/) ^> 
X^r ^ ^\/-;> (i 2 8 ) CD^gE> 

HM^ 5 8o;^^{c^^v^^ 6-xhip2/*»;i/^^;i/- 2-^f-;i'-i- (2-- 
hu^>i;)V) Ki^'J-)V (o.eig) 6-:b;u4f^i/' Z~^^)i 

- 1- (2--hD-<>i?;i/) -OX^-^^r^J-ju ( 1 2 8) (0.35g)^#feo 
lit^^ (12 8) 

'H-IWR(DMS0-d6, 6) : 2.51(3H, s), 5.96(2H, s), 6.33(1H, d, J=7.0Hz), 7. 
55-7.62(2H, n), 7.66(1H. d, J=8.3Hz), 7.81(1H, d, J=8.4Hz), 8.06(1H, s), 
8.24(1H, d, J=7-0ez), 12.66(1H. s), 

^ (12 1) co^^> 
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(l,456g) {cx^'y-;u (15b1) Stf5%7Ke<b± h U -i? AtKM (10.6g 
) ^JD^-^HiSSitfco RSilM^^&ltz'^. 10Xig®T-pH6ts9SLfeo ttK 

>i;;u) -2-^5^;p^>X^' ^^^^Z-;!/ (i 2 i) (0.645g)^^|fc, 
<^ifi^6 2 ; 6-:ij;b;}<:^ri'-l- (2, 4-i;^DD'<>i;;i,) -2-;>(f-;i/-; 

>X-f ^ (1 2 9 ) ®^fig> 

1- (2, 4-i?^DD^>i;;u) -6-x h:^i/:j!j;i/:t?:i;i/-2-^7-;i"^>X'i' 
(0.94g) izmjia^iti- b (3.10g) (lOm 

1) ^AflX. mP^M3iaruUfco 10XJgSiT-SJ&?«^pH6{Zi§§tto ^ffffit^c^ 

^^aS'JLie^-rscttzJ: t). 6-:tj}Vzr^^i^-l- (2, 4-i^^DD-<>i;;b 

) -2-^?-;b/^>Xi' 2 9) ^Q.mgmtzo 

[-fb^ (12 9 ) <^^1S] 

'H-NMR{DHS(}-d6, d) : 2.52(3H, s), 5.61(2H, s), 6.54(1H, d, J=8.4Hz), 7. 
33(1H, dd, J=8.4 2.1Hz). 7.64(1H, d, J=8.4Hz), 7.74(1H, d, J=2.1Hz) 
, 7.81(1H, dd, J=8.4 1.5Hz), 7.98(1H. s), 12.72(1H, s)„ 

<^0a63;l- ii^y 3L-)i-4^^j\,;<^ji) -6-*;i/:ti^ri^-2-^7- 
Jl^^^X-i Kfr^J-jl (13 0) 0-&^> 

Mt&ffi5 3<D-^miZ^\\ I- (i;7x-;i/-4-'r;i';<f-;i') -6-x 
;U;}f-;i/-2-^f-;i/^>X-r $^^7-T/i/ (l.lOg) i»6l- (t7x -;i/-4-'f 
;i/p<f-;i') -6-:*7;p:ji:^i/-2-^5^;i/^>Xi' (iso) (o.83g) 

[<b^ (13 0) (D<^m 

'H-NME(DMS0-d6, 6) : 2.53(3H. s), 5.61(2H, s), 7.18(2H. d, J=8.2H2), 7. 
34(1H, a), 7.43(2H, m), 7.62(5H, n), 7.79(1H, dd, J=1.6 RV^ 8.5Hz), 8.0 
9(1H, d, J=1.0Hz), 12.72(1H. br s)c 



wo 97/24334 



PCr/JW6/03858 



126 

x-f ^i5^^y-;i/ (1 3 1) ©-&Ejt> 

-J\^-Z-/-f-}V^y7:-i KV'J-}1 (1.34g) t^ibl- (4-t-7'^;u^>i;;i.) 
-e-ii)in'^^^>-2-/.9-;i^>X<KV'J-J\^Xl 3 1) (0,55g) tmz 

ut-t^ (13 1) (otsom 

'H-NMR(DMS0-d6, 6) : l.Z2(9H, s), 2.57(3H, s), 5.52(2H, s), 7.q3(2H, d, 
J=8.2Hz). 7 .35(1H. d,' J=8.3Hz ), 7.6 0(1H , d, J=8.4Hz). 7.78(1H. dd, J=8. 

4 ^It;^ l.Sfiz), 8.06(1H, s), 12.71(1H, s)c 

<^M0'J6 5 ; 6-*;i.7jfdpi'-2-p<^;u-l- i2->i^}]y^>i^)i)^y:X 

^ A (13 2) 0^^> 

^mZ Zcyl^mzmK 6-a:h^'>*;i/:t<^;i/-2-^5^;i/-l- (2-yf- 

;i/^>>?;i/) ^>X'i' 5 (0.8ig) *»?,6-*;i/:j?:3ri/-2-^x;p-i- 

(2-^5^;b'^>i;;b) ^>x< ( 1 3 2) (0.49g) ^mz. 

U^-bm (13 2) <D«3S] 

'H-NMR(DHS0-d6, d) : 2.41(3H, s), 2.48(3H, s). 5.55(2H, s), 6.14(1H, d, 
J=7.6Hz), 7.02(1H. t, J=7.4Hz), 7.17(1H, t, J=7.3Hz). 7.26(1H, d, J=7.4 
Hz), 7.65(1H. d, J=8.4Hz). 7.81(1H, dd, J=8.4 ^XI 1.4Hz), 7.97(1H, d, J 
=l.lHz), 12.71(1H, s)o 

X-f ^ (13 3) <D'^m> 

^9i5 3(D:^mizm\ 6-x hi|ri/>b;i/#->-I- (2-^ H^i/-v>i; 
;i') -2- ^f- x-r ^;5^y-;i/ (i.63g) ip66-*;u:n^v-i- (2-/ 

h^'y^>VJl) -2-/^^)1^>p:^ K^'J-)l (13 3) (l.OOg) :^mzc 

[<t^>^ (13 3) (Om^l 
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'H-NMR(DHS0-d6, 6) : 2.55(3H, s), 3.81(3H, s), 5.42(2H, s), 6.77(1H. b) 
, 6.85(1H, in), 7.05(1H, a), 7.28(1H, m), 7.58(1H, a), 7.76(1H, a), 7.99{ 
IH, s), 12.65(1H, br s)o 

X>( KV'J-JU (13 4) 0^J5&> 
mm^5 3(D:^^lzm\ 6-xh:^e/*;i/:Jf-;i/-l- {A- ^ V^i^-<>'J 
-Z-^^)l^>X^ l^'J-}l (1.27g) i?^6-ti)l7n:iri/-i- (4-^ ). 
^->^>iyJl) -2-p«^;i/^>X>f ^ ( 1 3 4) (0.99f) ^ntio 

[<b^^ (13 4) <omm 

'H-NME(DMS0-(i6, 6) : 2.86(3H, s), 3.71(3H, s), 5.69(2H, s), 6.92(2H, d, 
J=8.4Hz), 7.27{2H, d, J=8.4Hz), 7.84(1H. d, J=8.5H2), 8.04(1H, d, J=8.5 
Hz), 8.33(1H, s), 13.25(1H, br t)» 

<IIM^J6 8 ;e-i:}Jl^^^->-Z-:>^^}V-l- [2- (^>-tf >;^;i/:^-;i/^ 
^;i/) ^>i>)i2 ^y-x^ v^^/-;i/ (13 5) <d^Wl> 

Z(Dl3^^\z'iit\\ 6-x h^2/3b;i/^^;i/-2-p{5';i'-l- [2- 

^>i;;u] -<>X^ ^^^;>^-;u (0.89g) i>t,6-*;L' 
5K^i^-2-.^^;b-i- [2- ('O-if >;^;i/*x;i/p<^;i/) '^>:;;i/] ^>X'r 

5 ( 1 3 5) (0.74g) ^^fc. 

[-fb-^tl (13 5) CDtFtt] • 

'H-NMR(DMS0-d6, 6) : 2.44(3H, s),> 4.99<2H, s), 5.7H2H. s), 6.08(1H, d. 
J=6.5Hz), 7.12-7.20(3H, n), 7.64-7. 70(3H, a), 7.77-7.83(2H, a), 7.89(2H 
, s), 7.90(1H, s), 12.71(1H, s)o 

<iyfi«»l6 9 \^-ti)\^-!f^^i/-\- (l-i/TJ^>i/)\^) -l-^^)i^yX 
^ X V'J-Jl' (13 6) ©^fi£> 

mMms 3<Dyjmizm\ I- {z-'^7j^yv)v) -6- {i-^^Tj^yv 
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{2-'yTJ^l^i>)V) -2-;<5^;i/'^>X-f (1 3 6) (1.1 

, i^^m (13 6) ©tjtt] 

'H-NMR(DHS0-d6, 6) : 2.54(3H. s), 5.80(2H, s), 6.78(1H, d, J=7.8Hz), 7. 
51(1H. t, J=7.4Hz), 7.61(1H, dt, J=7.8 StF 1.2Hz). 7.64(1H, d. J=8.4Hz) 
. 7.80(1H, dd, J=8.4 IkJI 1.5Hz), 7.94(1H, d, J=6.7Hz), 8.00(IH. d. J=l. 
IHz), 12.70(1H. s)o 

~^ii«^T3 1 - (1: 7 X 

*;b;n::i;i'-2-p{5^;U-t>XW' $^^\;-;U (1.31g) iy^iD%-ti}\>if.iri^r-l^ ( 
K:7x-;w-2-i';up<5^;1/) -2-^^;i/-<>X'r ^ (1,3 7) (1.07 
g) i£?§fco 

[^b-^tl (13 7) CD^<S ] 

'H-NMR(DHS0-d6, d ) : 2.32(3H, s), 5.45(2H. s), 6.61(1H, d, J=7.7Hz), 7. 
26(1H, dt, J=7.7 StJf 1.4Hz). 7.31(1H, dd, J=7.5 Siy^ 1.3Hz). 7.36(1H, d 
t, J=7.5.St5 0.7H2), 7.40-7.46(lH, a), 7.46-7.52(4H, a). 7.57(1H, d, J= 
8.4Hz), 7.76(1H, dd, J=7.9 Sm.SHz). 7.86(1H, d, J=1.2Hz), 12.72{1H, s 

<%1tmi 1 ; l-^>->*;U-6-i};t/:t<dr>>-2-/f-;i.^>X-l' K^'J-)V 
(13 8) (D^WL> 

Z<D-B^\zm\ 1 — ^>i>';i/-6-x K^i/;b;i/:}f-;u-2-^f-;i/ 

'ox-r ^ (o.7ig) 5!j»e)i-^>2^;i/-6-*;i/;t^iri'-2-;<T-;i'-^> 

X-f^^^y-;!/ ( 1 3 8) (0.59g) 5&^ifcc 
[^^% (13 8) Oi|aH43 

'H-IlMR(DMS0-d6, d) : 2.55(3H, s), 5.57(2H, s), 7.11(,1H, d, J=8.0Hz), 7. 
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Z7(1H, t, J=7.2Hz). 7.32-7.35(2H. b), 7.61(1H, d, J=8.3Hz), 7.79(1H. dd, . 
J=8.4 RV' 1.3Hz), 8.06(1H, s), 12.75(1H, s)„ 

-i ^ (13 9) CD^fig> 

msmSZ(Dl5^^'ijt^\ 6-x ^^'>*;i':}^-;i.-2-^^;i.-l- {i-i-y 
^>X^' (1.28g) A»t,6-*;u:}f^->-2-^^;b-l- 

(2-:^7^;^^^;^) ^>7:^ kv^J-jv (13 9) (O.sog) s?#fco 
C{b^«5 (13 9) (D^m 

'H-NMR(DMS0-d6, 6) : 2,61(3H, s), 5.74{2H. s). 7.29(1H, d, J=8.6Hz), 7. 
46-7.52(2H, n), 7,59(1H, s), 7.63(1H, d, J=8.3Hz), 7.78-7.92(4H, ■), 8.0 
9(1H, s), 12.68(1H, s)o 

<iy6«»J7 3 :i- (i;7ix;i/-4-^;i/^5';i') -6-5!7;i.:n^i^-2-x^ 

mMm6 3(D:^mz^\,\ l- (t7xr;i/-4-<;uyf-;i/) -6-xh#i/ 
:i3;i/:J<-;i.-2-x^;i/^>X'r 5 (2.07g) *»e>l- ( t7xx;i.-4- 

^)l/=^Jl) -6-ij;iTr^^'>-Z-:^^)V^>X-( K^r^J-ji (14 0) (1.70 
g) ^ntco 

(14 0) £D«!lfi] 

'H-!IMR(DHS0-il6, 6) : 1.32(3H, t, Jf7,4Hz), 2.94(2H, q, J=7.5Hz), 5.63(2 
H. s), 7.16(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 

7.60-7.78(SH, a), 7.81(1H, dd, J=1.4 SU^ 8.4Hz), 8.10(1H, d, J=1.2Hz), 

12.73(1H, s)„ 

<^0'J74 ; 5-*;i/:K4^i/-l- {Z-i7un^>i^)i) -Z-^^}v-<>X 
-(K^'J-)V (14 1) 0^fig> 

m^m5 3(D:^mizm\ l- {Z-'^ua-oi/ji^) -5-jLY:iri^±)i^.-)i 
-Z-J^7-}l^>X-[ IV'J-;V (3.70g) iyib5-i3JV7ii:^iy-l- (2-i7□p/^; 
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>i;;i/) -2-^5^;i/^>X'f ^ y^J-)l (14 1) (2.48g) 
[<b^^ (14 1) ODifeU^] 

•H-NMR(DMS0-d6, 6) : 2.49{3H. s). 5.57(2H, s), 6.53(1H, d, J=7.8Hz), 7. 
22(1H, t, J=7.5H2), 7.33(1H, t. J=7.6Hz), 7.44(1H, d, J=8.4H2), 7.54(1H, 
d, J=8.0Hz), 7.77(1H, dd, J=].6 Slf 8.5H2), 8.16(1H, d, J=1.3Hz), 12.7 
KIH, br s)o 

<mmmi 5 ;Z-mi7i^^i^- 2-^5^ 1- (2-:2hD-<>i;;i,) ^> 
X-r (1 4 2 ) o[)^fi£> 

mmM5 3(D:Bm{zm\ 5-::^h^'>t)l^^-)\^- 2-/5^;b-i- (2-- 

- 1- (2-nKD-c>i;;i.) -;>X^ 5 ^>y-;M 1 4 2 ) (O.lSg) 
[<b^^ (14 2) CDtlfS] 

'H-]0ffl(DMS0-d6, (5) : 2.49(3H, s), 5.91(2H, s), 6.36(1H, dd, J=7.2 
1.8Hz), 7.52(ie, d, J=8.5H2), 7.55-7.62(2H, m), 7.77(1H. dd, J=8.5 Rm 
.5Hz), 8.18(1H, d, J=1.3Hz), 8.24(1H, dd, J=7.4 SIT 1.6Hz), 12.69(1H, s 

)6 

X>f ^ (1 4 3 ) C5-&fS> 

^0!15 3©:&^{3tj£V\ 2-^>>;i/-l- {2-^DD->^>i;;i/) -5-x h 
:%^i/*;i/7f?-;b^>Xi' (av635g) 35^6)2— >!.>i;;b-5-*;i.:ti^S/ 
-1" {Z~irun^>V}\^) -<>X-i'^^rs/-_ji, ( 1 4 3) (0.488g) ^mtz. 
[fb^^ (14 3) . 

'H-NMR(DMS0-d6, 6) : 4.27(2H, s), 5.57(2H, s). 6.27(1H, d, J=7.iHz), 7. 
D6(1H, t), 7.10-7.29(6H. ■), 7.39(1H. d, J=8.6Hz). 7.47(1H, d, J=7.9Hz), 
7.78(1H, dd, J=1.4 Stf 8.6H2). 8.21(1H, d, J=1.2H2), 12.71(1H, br s)o 
<^llfi^J7 7 ;Z-^>'J)l-e-i3)niii^i/-l- (2-i'DD^>2;;i,) ^> 
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X-f ^ ^-J-)\, (14 4) <^-&fi)c> 

:^i/*;i.:}f-;i.-<>X-f 5.>vr-;i. (l.OOg) 3t)^f)2-^>i;;b-6-*;u:K:^i/ 
-1- {2-:^OD^>i;;i/) ^^X-f ( 1 4 4) (0.780g) ^f#feo 

[^^tl (14 4) 

'H-NHR{DHS0-d6, S) : 4.29(2H, s), 5.63(2H, s), 6.28(1H, d, J=7.8Hz), 7. 
07(1H, t, J=7.6Hz), 7.15(1H, a). 7.19-7.29(5H, a), 7.49{1H. d, J=7.4Hz), 
7.70(1H, d. J=8.4Hz). 7.81(1H, d. J=8.4Hz). 7.91(1H, s), 12.73(1H, br s 

)o 

<%1imi^ \l-^yV)\^-l--h)\/it-^'y-\- (2, 4-i^:?PD'^>i;;i/) 
-^^'XY ^ ( 1 4 5 ) CD^fig> 

^^J5 3o:&iS{ctiev\ 2-^>2^;i/-l- (2, 4-i^i7DD^>i;;i/) -5 
-:^Y^'y±)\;its-)\,^y%>{Xy^J^)], (0.50g) e)2-'S>i;;i,-5-*;v:}f 
:¥-5/-l- (2, 4-S;^'DP^>i;;i/) ^^X-f ^ ^^y-JU ( 1 4 5) (0.40g) 

C-fb^ (14 5) 

'H-KMR(DMS0-d6, d) : 4.28(2H, s), 5.55(2H, s), 6.19(1H, d, J=8.4Hz), 7. 
08-7.22(6H, ■), 7.41(1H, d, J=8.4Hz). 7.62(1H, d. J=2.2Hz). 7.79(1H, dd, 
J=1.5 StF 8.6H2), 8-22(lH, s), 12.72(1H, br s)o 

<%Wil ^ ; 2-^>i;;i/-6-*ik^^S/-l- (2, ^-'j>?uu^yvM 
^>X-< 5 ( 1 4 6 ) <D-&fiE> 

^0!I5 3®:&^{ce5&V\ 2 — ^>i;;u-l- (2, 4-i^i7DD'^>i;ji/) -6 
~:^\'^*yi3)],ifs-)\>^\/X^\^^J-}\^ (0.48g) 6* ?)2-^>i/;b-5-*;i.t^ 
^ri'-l- (2, 4-'>*^DD'<> >>*;!/) ^>X'r^^y-;u ( 1 4 6 ) (0.35g) 

[ib^^ (14 6) ©trl4] 
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•H-NM(DMS0-d6. 6) : 4.30(2H, s). 5.61(2H. s). 6.19(1H, d. J-8.4Hz). 7. 
09-7.22(6H. Mh 7.64(1H, d. J=2.1Hz). 7.71(1H. d. J=8.4Hz), 7.82(1H, dd, 
J=1.5 StJf 8.4Hz), 7.94(1H, d. J=1.2Hz), 12.78(1H. br s)o 
<:mms 0 ; 1- (lf7x-;i.-4-^;i.^^;i.) -B-^ji:^^^-,- h 'J 

mmm5 3(D:^^izm\ l- (t7x:l;^-4-^;M^;^) -6-xK:^i. 
A;i.;Jf-;i,-2- h U 7;b^D^^;u^>x^ ^ ^ry-^u (o.egog) ^.^1- (i; 

^V^J~;iU47) (0.483g) $ff^c, 

-Efe^^-Hr^-Ti-^^- —- — — 

'fl-NME(DMS0-d6, 6) : 5.87(2H, s). 7.18(2H. d. J=8.2H2). 7.35(1H. t, J=7 
.4H2), 7.44(ZH. t, J=7.5H2), 7.6d-7.67{4H, a). 7.98{2H, d, J=0;7Hz). 8.3 
2(1H, s), 13.15(1H, s)„ 

<^ite^J8 1 ;1- (fc:7x-;u-4-^;i.,(^;i,) -5-;b;i/;j^dfc j.-2- > .j 
7;^3^Dp{^;^^>X-1' $^>/-;u ( 1 4 8) o^fi£> 

;i/4f-;b-2- h >)yjl:i-ayt^)i^:yx^ ^^-J-ji (Q,2Sg) (t7i 
-;i,»4-^ -5-*;b:J?:^^i/-2- h U 7;i.:tDX^;i.^>X'< ^ ^^^ 
-i^ (1 4 8) (0.270g) ^?§fco 
[-fb^ (14 8) 

■H-NME(DMS0-d6, <5 ) : 5.80(2H, s). 7,19(2H. d. J=6.3Hz), 7.35(1H, t. J=7 
M, 7.43(2H, t, J=7.3Hz), 7.82(1H, d, J=8.7Hz). a.04(lH, d. J=8,7Hz). 
8.45(1H, s)o 

9 ) P^fig> 

3-T-fe^;U7'^y-4-^ho$BMx5^;i, (3.00g) (I StuS^ (6.64g) , 
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x^y-;i, (48b1) mw^m (24iil) '&iD;tv lEI^KMil^Sitfco «3aM^ 

«K (5.2g) ^mt. bmrsm^MWLitzo Si&T«tt^^7jc^:hhu e^A (e.sg) 

70b1) iiTK (70b1) ^Mt^mLtzo ^mii^i^XZMm^L, Ti^MitmWt j^^- 
;^•e3I5l«ItB*^f^eofc, ?,nfe#«S^^ESi5gt5i:. 5-3- hd^^.>:*;u;}f 
-;u-2-^ ^;u-?>X^' ^ ( l 4 9 ) <D*&5fel.53g*f3fco 

[lb^% (14 9) C73^t$] 

'H-NMR(CDCla, 6) : 1.41(3H, t, J=6.9Hz), 2.67(3H, s), 4.4D(2H. q, J=7.1 
Hz). 7.55(1H, d, J=8.4Hz), 7.96(1H, dd, J=8.4 St/ l.SHz), 8.27(1H, d, J 
=1.4Hz), 

<mmm8 3 ; 2— ^>i;;u-5-x h^i'*;n}f-;u^>X'f ^ ^v*-;i/ (1 
5 0 ) ©^J5&> 

3-"bD-4-7a:-;i,7'-fe^;i/T^y$mSKx^JU (3.60g) CDX'J'y- 
;U (47al) . nm (23b1) Sl/jijctt (6.4g) CDjgAtl$4^P^i[j|Bii§$ft tfco 

SfS^aHSbfco JSM{cx^y-;i, (SOml) i:355!igS? (5g) ^tux. 
> lrai?liBS!iT-e40I^P^ie^Lfc:. ^K*^:M^ 'J^AX'^mu i7 ua^.)Vl.tSl 

Cfc{cJ;D^ 2— ^>i?;i/-5-x hdpj/;!7;i/;Jf-;v^>X'f (150 
C-fl:-^ (15 0) cD^^i] ' 

'H-HME(CDCh, <y) : 1.39(3H. t, J=7.1Hz), 4.26(2H, s), 4.37(2H, q, J=7.1 
Hz), 7.22-7.36(5H. a), 7.50(1H, d, J=8.6H2), 7.94(1H, dd, J=1.5 8.6 
Hs5), 8.23(1H, d, J=1.3Hz)o 
<nMm8 4s 8 5 ; 6-x h:^p.>:&;u^-;i.-2-^?;i/-l- (Z--hB^ 

(15 1) Stf5-xh:^i/*;i.;Kx;i.-2-^^;u 
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-I- (Z.-=.Vnr<>9)U) iV'J-JV (15 2) (D^^> 

ji^JlMMTK (15ml) . ^itZ--ha^>i^}\. (1.59g) 5TOS?7k3^± 
hV^A (1.23g).^))0x.s 'eO-CTll^FB^jQ^Lfcc Sj5&^a[(zg^S?xf-;u (70,1) 
i:7K,(70iBl) Wa«li7KT-3|3i$£?^U ;!kJi{igr^x^;i,-C 

-2-^^;b-l- (2-xh D-;>i?;u) -<>X^ 5 ^>/-;i,i:5-x> 
;tfx;u-2-p«5^;i,-l- (2-x h D-<>i;;i.) -<>X^ ^y^J-jio^fg^^:^ 

;v-i- (2-.X hD-;>i;;i.) A (1 5 i) (o.eug) ts- 

xh.^S/:^7;i/:}f-;i,-2-^^;y-l- (2-x h D-<>i;;u) ^>x^^^y_ 
-'I'd 5 2) (0,259g) mtzo 
i'^^m (1 5 1) CD^i4] 

'H-NHR(CDCh, (5) : 1.38(3fl; t. J=7.2Hz). 2.56(3H. s), 4.37{2H, q, J=7.1 
Hz), 5.84{2H. s), 6.41(1H. d, J=6.8Hz), 7.44-7.53(2H, a), 7.78(1H, d, J= 
8.6Hz), 7.88(1H, s), 8.02(1H. dd, J=8.3 Rll 1.5Hz), 8.30(1H. dd. J=7.9 
St5 1.5Hz)c 

C-ffc^^ (15 2) ®tJf4] 

'H-NMR(CDCl3, 6) : 1.42(3H, t, J±7.0Hz), 2.56(3H. s), 4.40(2H, q, J=7.0 
Hz), 5.80(2H, s), 6.43(1H, dd, J=7,6 RV^ l.OHz), 7.14(1H, d, J=8.3Hz), 
7o45-7.53(2H, a), 7.95(1H, dd, J=8.4 SU^ 1.5Hz), 8.27(1H, dd, J=8.0 R 
XT 1.7Hz), 8.48(1H, d, J=1.2Hz)o 

<^mB6y 8 7 :2— 1- {Z-^uD^>i;)v) -6_xhif>> 
*;U:ifx;i.-s>X^^^>/_;u (1 5 3) Rm—Oi^JV-l-- {Z-^av^y 
-5-x h:^i/*;u#-;u'^>x-f (15 4) cD-^fi£> 
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>(S.V'J-)iy (2.37g) t^itZ-':7nn^>i/)l^ (3.94g) iy^^Z — :>i;;i'-l 
- (2-^DD^>s;;i/) -S-J^h^i/ti)l^^=.)V^>X^ (15 3 

) (1.06g) tZ-^>i^Jl-l- {Z-i7DD^>t/)l^) 
)\^^>X^ IV'J-JV ( 1 5 4) (0.640g) ^'^tzo 
lit^^ (15 3) 0«3tt] 

'H-NHR(CDCl3, 6) : 1.83(3H, t, J=7.1Hz), 4.23(2H, s), 4.35(2H, q, J=7.1 
Hj), 5.36(2H, s), 6.23(1H. d. J=7.8Hz). 6.97(1H, t, J=7.6Hz), 7.11-7.45( 
7H, b), 7,85(1H, d, J=8.5Hz), 7.91(1H, s), 8.02(1H, dd, J=1.2 &V 8.6Hz 

lit-^ (15 4) (7)«5t4] 

'H"NMR{CDCh, d) : 1.41(3H, t, J=7.1Hz). 4.25(2H, s), 4.41(2fl, q, J=7-l 
Hz), 5.33(2H, s). 6.22(1H, d, J=6.9Hz), 6.97{1H, t, J=7.6Hz), 7.12-7.28 
(7H, b), 7.40(1H, d, J=8.0Hz), 7.95(1H, dd, J=1.5 8.6Hz), 8.60(1H. 
d, J=1.4Hz)c 

<^mS8. 8 9 ;Z-^>i^Jl-l- (2, A-i/^ aD^>i/jv) -6-:ii h 
^i'^tDlin-Jl^^jK^ 5.^'J-J\^ (15 5) Rm-^>i^)l-l- (2, 4-^; 
^'DD'^ >>>•;!/) -5-x h:^^*;t/;ti-;u^>X-r ^ (15 6) CD ^ 

^008 4x 8 5 0:$i£lct!evv 2-^>S^;i/-5-x h^i/ti)Ut^-jU^>:K 
'f (2.37g) t||ft2, 4-i;'e'DD'^>i?;i/ (4.45g) d»e,2 — 

-1- (2. 4-i^^DD^>i;;i.) -6-xh:^rt'*;u4^-;u'<>Xi' ^yv-;u 

( 1 5 5) (0.49g) tZ—Oi/JV-l- (2, 4-2;^DD-<>i;;L') -5-x h 
^f-S/;?;;i.;Jfx;i,-N;>XW' ( 1 5 6) (0.52g) ^ntzo 

[-ffc^ (15 5) <D^m 

'H-m(CDCh, 6) : 1.39(3H, t), 4.24(2H, s), 4.37(2H, q), 5.32(28, s), 
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6.08(1H, d, J=8.3H2). 6.90(1H, d, J=8.4H2), 7.12-7.24(5H. «). 7.41(1H. s 
). 7.84(1H, d, J=8.4Hz). 7.88(1H, s). 8.03(1H. d, J=8.4Hz)„ 
Lit^ (15 6) CO^^l 

'H-M(CDCh, cJ) : L42(3H. t, J=7.1Hz), 4.25(2H. s);4.41(2H. q, J=7.1 
Hz). 5.28(2H. s), 6.07(1H. d, J=8.4Hz). 6.90(1H. dd, J=1.9 Rxf 8.4Hz). 
7.08-7.28(6H. a). 7.40(1H, d. J=2.1Hz). 7.96(1H. dd, J=1.3 Rv^ s.SHz), 
8.56(IH, d, J=0.9Hz)o 

(15 7) (D^^> 



iz5%^^^v^j,/^m (o.50g) $Mx.> 7km^m%T. 50'cx-immnLtzo 

2.*;i.^-;i.-2- h U7;^:^-o^^;^^>X^^y^y_;^ (i 5 7) $4.46ff?§ 

fee 

[ft^ (15 7) 0#i^4] 

'H-NME(DMS0-d6, 5) : 1.36(3H, t, J=7.0Hz), 4.36(2H. q, J=7.0Hz). 7.82(1 
H. d, J=8.5Bz), 7.99(1H. dd, J=1.5 StF 8.7Hz), 8.33(1H, s)o 

<^M9U 92 ;1- (t7x::-.;b-4-^';M5-;i.) -6-xhifi.:b;u 
;jtii;i.-2-h»j7;i.;tP^5^;u-s>X'f (l5 8)Stfl- (K7x 

-;b-4- ^ ;M 5^;p) -5-x h ^S.:i7;u;Jf - ;i,-2- h .j 7;!.;^- □ ^ 
^ir^J-jV (15 9) C!)^fig> 

(2.00g) i:4-7D^^^;Hf7x-;!, (lo.OSg) A^e. 
1- (t:'x-;i,-4->f;u^^;u) _6_:i:,.:^.^^^^^_^^_2_,^,j^^^^^ 
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liTsj^j^ ( 1 5 8) (0.69g) tl- (t7xxjl,-4-'f ;M 

1 5 9 ) (0.38g) ^mzo 
bt-^^ (15 8) cD«Jti] 

•H-NHR(CDCh, c5) : 1.39(3H. t), 4.38(2H. q), 5.64(2H, s), 7.18(2H, d, J 
=8.2H2), 7.34{1H, t, J=7.4Hz), 7.42(2H, t, J=7.4Hz). 7.52-7.57(4H, m), 7 
.95(1H, d. J=8.8Hz). 8.09(2H, dd, J=1.4 StJ^ 8.8Hz), 8.14(1H, d, J=l.lHz 
). 

'H-NMR(CDCl3, 6) : 1.40(3H. t), 4.40(2H. q), 5.59(2H, s), 7.16(2H. d, J 
=8.1Hz). 7.34(2H. t. J=6.2Hz). 7.41(2H, t. J=7.5Hz), 7.53(4H, n), 8.08(1 
H, dd, J=1.3 9.1Hz), 8.65(1H, s)o 

ykMitVy-0A7)ll-tPl^ il.Ug) (D7^h^trD7^> (20nl)^?St, 
20~25°C®$eET:1- {2-i7UU^>V;i) h ^i^tDV^^-jV-Z- /.^ 

;i/^>X'f ^ (2.66g) ®7^h^hKD77> (20al) i£>9>^ < DiJQ A 
tzc e^)tz^ ^ST-ll^P^fistltbfeo 7^h5tKo75> (30b1) ^inx.x S 

*^A^?DVh^''^7w'— (Saia : >Dp:}x;i/A/^^y-;i/=9/l) T'M^ 
tSCt;zJ:D, 1- (2-:i'DD'^>i;;i,) -6-t KDiri/^^;u-2-;,(^;i/ 
'OX-f = y\;-;bS1.45gfffeo 

'H-NHR(CDCh, d) : 2.53(3H. s). 4.77(2fl, s), 5.39(2H, s), 6.40(1H, d. 
J=7.7Hz), 7.08(1H. t, J=7.7Hz). 7.20-7.28(3H, n), 7.45(1H, d, J=7.9Hz), 
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7.70{1H. d, JH=8.2Hz)o 

Jl^^:^)l-Z-^^jl.^yX^ .y.j_jy (5.30g) tm<t ^) ^^t; 2.Tji t^r^ 
A (2.17g) iP^l- (i;7xx;i,-4-^;Mf-;u) -6-t h•Di^i.^^;^_2- 
■H-NMR(CDCh. : 2.59(3H, 4.78(2fl. s), 5.37(2H. s). 7.1U2H, d. J 



4H, b), 7.70(1H, d. J=8.2Hz) 
' <Kii0.J4O ;l- (2-^ua^>i;j,) -6-^ d dx^;u-2-x^;u^> 

~J\^ (3.56g) {Z^^b^;t-;^ (5„1) ^JD^, MSTZO^. SO'C-CZO^m^f Lfc 
0 5S*JO^fb^;t-;i.sMffg^Lfc^. Sg$^DD*;i,A (10.1) tc^jgb 

;HgS?ig^4.07g^f;ta 

'H-m(CDCh. <5) : 3.01{3H. s). 4.68(2H. s). 5.61(2H, s). 6,71(1H. d, J 
=7.5H2), 7.24-7.29(lH. «). 7.38(1H. t, J=7.7H2), 7.44(1H. s). 7.52(2H.' d 
, J=8.2Hz). 7.92(1H, d, J=8.4Hz)o 

1- (t:7x-;^-4-^;M^;^) -6-tFD4i>^5^;i,-2-^5.;i,^^X 
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-f ^^V-;U (3.62g) (D^DD:n;UASf« (30ib1) {ZiSLit^7t-)\^ (2iil) 
^•C^a^ib^-e-fc. |gS?£«SiJ. SfS5x^;uTi^?t^> S C tc i U 1 - 

'H-NMR{CDCh, d) : 2.67(3H, s), 4.71(2fl, s), 5.40(2H, s), 7.12(2H, d, J 
=8.2H2), 7.31-7.38(3H, jd), 7.43(2H, t), 7.52-7.58{4H, n), 7.75(1H, d. J= 
8.2Hz)e 

<8S3ifiaj4 2 ;J- (2-i7Du^yi;j\,) -B-^^Jb 5;u-2-^^;i/^>Xi' 

-;b (3.46g) C0K;1/X> (IOObI) f^mc-mf?>iJ> (3.46g) ^JD^v 
:^i5_.i^_y4Ax-Ufe7KU?eAS63.5^PBl h )lJ^>z:j}a1S^mmLtzo Bfr^SiS'JL 
, i'DO^;i/Aj5fe?f t/ie SM^SiteUTl- {Z-i7na^>i^}i) -6- 
^;i'-2-^^;i/^>X'f' ^ ^^y-jbSS.ssgiifc. 

'H-NME(CDCh. 6) : 2.61(3H. s), S.48(2H, s), 6.42(1H. d, J=7.8Hz), 7.11 
(IH. t, J=7.6Hz). 7.27(lfi, t), 7.48(1H. d, J=8.0Hz). 7.76(1H, s), 7.81(1 
H, dd, J=l,4 8.3Hz), 7.86(1H, d, J=8.3Hz), 10.02(1H. s)o 
mur) : 1676cffl-'o 
BP : 124.1 -125. 2*Co 

<SatfiR|4 3 ; 1- iZ-i7Du^yi/)l) -2-^ ^;i/^>X-f < ^v'-;i/-6 
-T-fe hx h ij;i/OSiit> 

1- (2-i^uD^>i/}i) -6-^.op>^^>'^-2-^f•;^^>X'I' ^ 
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(1.20g) (Di;^^}ixjl^:i,:i^i.i: (lOnl) ^^iZi^Tyitti V ^ h (0.450g) 

Rm&-v ^ ^ > -6 (o.45og) ^mx. ^ux-mmnbtz. ^ o o t^ji^i. t 

V-;W-6-7-b> - K (O.SOOg) i^ntzo 

'H-NME(CDCh. : 2.52(3H, s), 3.80(2H. s). 5.37(2H. s). 6.40(1H. d, J 
=7.6H2), 7.09(1H. t), 7.10-7.19{2H. a), 7.23(1H, t). 7.44(1H, d, J=7.9Hz 

J^JLJa(iH,Jl,^.2Hzj,,^^.-^.^.--^^^^..^^.,^^,^^^.^^ 



^m'^i^^mm\^\,zi^m(Di5'^x^^\.tzA-TK/-z- (2-^dd^> 

T^J^m^ {0.490g) {;98X«S! (0.5ml) ^JQ^. mP^ilSitfe» 

■H-MHE{MS0-d6. S) : 5.69(2fl. s), 7.02{1H. dd, J=1.5 StT 7.7Hz). 7.30( 
IH, t. J=:7.5H2), 7.36(1H. dt, J=1.7 SIT 7.5Hz), 7.53{1H. dd, J=1.3 St5 

7,9H2), 7.75(1B. d, J=8,4Hz). 7.83(1H. dd, J=1.5 Si5 8.4Hz). 8.09(1H. 
s), 8.54(1H, s), 12.8(1H, br s). 

<%mm^2 ;1- (2-i{^DD-^>i;;i,) -5-0: |. iei>*;U;}?-;u-2-p< ^ 
;i/^>X>f ( 9 2 ) 0'&fig> 

4-"T-fe-5^;bT^y-3-7'5y$MKx5^;i. {^M) tmWt^V^h (37. 
3g) 0:n.iS^y-;i. (750b1) ?§7«{^^ft;2-^ d p-<>i;;u (lOOg) :&iD^. BO'C 
Ximrsm^Ltzo mP^^^S^lU «^S<&500al^l?mS«SLfe„ SSX^K (38 
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-6-xh^i/:i7;U;tT-;i,-2-^^;u^>Xi'^5^y-;i.i54.3g^fe„ , 

(9 2) ilSAgmzo 
Ut-^^ (92) C5«!it4] 

'H-HMR(CDCh, 6) : 1.39(3H. t, J=7.1Hz), 2.57(3H. s), 4.37(2H, q. J=7.1 
Hz), 5.46(2H, s), 6;41(1H. d, J=7.8Hz). 7.10(1H. t, J=7.8Hz), 7.25(1H. 
t), 7.47(1H, d, J=8.0Hz). 7.75(1H, d. J=8.4Hz), 7.94(1H, s), 8.0()(1H. d 
d, J=1.5 RU 8.4H2)e 

ap : 126.0-127. 0'Co , 
<mmm9 4 ;6-A;U;Jt:^r£/-l- (2-;^DD^>i;;u) -2-A^)i-<yx 
(12 1) CD^fig> 

(fiO.Og) {3lOX7XK^±h 'J-!7Z.2kj§^ (240g) ^x^y-;b (20O11I) 
§5nx.. 2^SSD^jgg[Lfeo ^^ai^. SJ&«*10XjBK-CpH6fcSSL. $fiBtfe 

^ ^r>y-;b (1 2 1 ) (54.7g)^^fe, 
[^b^^ (12 1) 

'H-NME(DMS0-d6, «5 ) : 2.51(38. s), 5.62(2H. s), 6.54(1H, d, J=7.7Hz), 7. 
23(lfl, t, J=7.5Hz), 7.33(1H, t, J=7.7Hz), 7.55(lfl, d, J=8.0Hz), 7.63(1H, 
d, J=8,4H2), 7.79(1H. d, J=8.4Hz), 7.95(1H, s), 
ap : 300.8-303.0"Co 
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-i^ffi (16 0) O^J5S> 

(0.500.) noxaasM^, 

. *np*;.^/^^^_,,.,/,^^/^, ^^^^ 

B® ( 1 6 0) (0.170g) 
C^b^tl ( 1 6 0 ) lOaiS] 

S.96(1H. t). 7.03(1H, s), 7.13(2H. „). 7.35(1H. d. J-7.9Hz), 7.62(1H d) 
, 8.90(1H, br s)o 

73.) ^1. 4-^^^t^> (50.1) mmr.,Oy..;u:i.^:,.^^,,^^^^^, 

-Ti^^Jjl^ (16 2) ®^fiE> 

±iB01- {2-^DD^>i;;^) -2-^f^;i.^>x^5^V-;L,-6-T^U 
;^K^x;i.c^ffi^3gtl3.29g*x^y-;u (20.I) (c^^^U 5X*gfb:^M;^ 
ATfcig^fi (lO.lg) %An^, 2l^^iiafEU;^co «^7kMTSJ^,*a[S4'ftu ^j® 
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:^;i.A/^^y-;i.=9/1^6/l) T'^KtiC J: 1- (2-i70D-<>i; 

-2-^5^;u-c>X'r ^^7-;u-6-7'i>ij;i.^ (16 2) ^1.10g?^fc„ 
[<b^^ (16 2) Otltt] 

■H-NME(DMS0-d6. tf) : 2.56(3H. s), 5.65(2H, s). 6.54(1H. d. J=15;9Hz), 6 
.62(1H. d, J=7.5H2), 7.Z5(1H, t). 7.35(1H, t), 7.56(1H, d, J=8.1H2). 7.6 
0-7.70(3H, in); 7.99(1H. s). 12.35(1H. br s)o 
<^^9 8 ; 6-^>-b'>;^;i.;j^-;u5!j;UA'^^';U-l- (2-i>DD-c>i; 

G-ijjlTf.^iy-l- {Z-i;aD^>i;jl) -2-^^;i/-?>x>i' ^y\/-;u ( 
45,0g) 0N, }i-V^^Jlyn;iJ,7l K (950b1) ^m^zH, ~tiJl:f.-}Ui;^ 

^y^J-Jl (45.8g) $-Jg{cAn;l. Sjg-cmM#L;t. •3-:5t>T. -<>-tf'> 
:?^;U:J-.>70- (47.1g) 5lfi;7tft2/i7DH;i.^4r> (35.0g) :^t}Qx.. lOO'C 

■erO^S^Jf Lfeo SiSr^^J^au METT-^i^5^gSt3to mmzyk (300 
al) St;f^^y-;i. (200al) <&Sd^. i^^iz25mm (60.7g) ^rSoxT^f^^p 
H5.5k:i83IUfco *fftl Ufe^al^fiS-J. /^^-jltTk (1/1) (200b 
1) "tr3tH*L> ^i&tZZttzj^t)S-^>-\i>7.Jl-t^-)i,tij\^/^=^^)i,-l- (2 

-^'PD^^s;;!,) -2-^5^;i.^>X^5^i;-;i,>^38.4g^§3to Sfc. i&miz 

^^Mx^xmiULtz^m^mk *i5tu ie*ir5ci:{cj;t)i3.3g$f#fe/i^g 

^^b*. T-kh> (3300al) (900al) ^An^AD^-TSCfctcJ: f3?§g?tfc 
SCfc^^Iet f)6 ^>4f>;^;i.:Jt-;u*;i,/^^Y;U-l- (2-;?D,D'N:>i;;i/ 

) -2-^^;u-^>X>r^i5^\;-;Kl6 3) ^33.8g^lfc„ 
C^b^«3 (16 3) 

•H-M(DMS0-d6, 6) : 2.53(3H, s). 5.46(2H. s), 6.34(1H. d. J=7.8H2). 7. 
ll(lH,.i), 7.27(1H, a), 7.48(1H, a). 7.52(2H. a). 7.60(1H. a). 7.69(lH,d 
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. J=S.6Hz), 7.90(1H, a). 8.09(2H. S.IKIH, s), 11.84(1H. br s), 
IR(Or) : 1684, 1448ca-'c 
Mass(FAB) : m/e 440(M+l)o 
BP : 273.5-274.3'Co 

mm9 8c::^mzm\ I- (t7x-;i.-4-^';M^;i.) -2-xf.;i>-6 
-tiJi^s^i^^>x^ ^fr^j-j\. (o.600g)\ Kii'-ij)i^s-jw:;^-^)r^j-. 
)V (0.546g) s -<y^y7.)\^it^:yTX Y {^.IIH) . 'yT^^^y!put>y^^y 

-2-x^;u^>x^^^y-;i, ( 1 6 4) (0.473g) ^^Cc 
[■fb-^^ (16 4) CDtlil] 

'H-Wffi(DMS0-d6, : 1.29(3H. t. J=7.4Hz). 2.88{2H, q. J=7.4H2), 5.59(2 
H, s), 7.16(2H, d, J=8.2H2), 7.33-7.37(lH, b), 7.44(2H, t. J=7.5H2), 7.5 
9-7.71(8H, a), 7.74(1H, dd, J=8.4 IktJ 1.4Hz), 7.98-8.02(2H, b). 8.21(1H 
. s), 12.43(1H, s)o 
IR(KBr) : 1684cm-'. 
np : 149.5-157.0*C„ 

<^Jfefi»Jl p O ; 5-"'^>-g>;^;i,;jxr:;u;b;i'>'t^^;i/-l- (2->7DD^>>>• 
;^) ^Z-^f-^lz-^^X-f 5i5^V^-;u (4 6 5) ©^^> 

^;^-c>X^^^J^^>r-;^ (0.450g) , N, N'-*;U;tf-;i,i?-i'^>5^y_;Ko.485 
g) X ^y^y7.)\,it^yTXY (0.470g) , S>'7ifti/^n.j7>5=-b> (0.456g 

^Jlz-OX-f ^^^^>r-;Ml 6 5) (0.480g) ?&?§fco 
Cft^ (16 5 ) 
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'H-NMR(DMS0-d6, (5) : 2.53(3H, s). 5.61(ZH. s). 6.57(1H, d. J=7.4Hz), 7. 
22(1H. t), 7.33(1H, t), 7.50(1H, d. J=8.6Hz), 7.54(1H, dd. J=7.9 Stf 0. 
9Hz), 7,63(2H. t), 7.71(2H, m), 8.00(2H, d, J=7.3H2), 8.21(1H, d. J=L4H 
z), 12.50(1H, br s)„ 
IR(XBr) : 1685cB-*e 
■p : 137.0-138. 5*Co 

<M1/&mi 0 1 ;5- (i-P OU^y-\i>7,}lt--)l±i}VJ^^^ ju) -1- (2 
-^nn-;>i;;i-) -2-^5^;i.-^>X-i' ^ (16 6) cD^fi£> 

?-;i'-?>X'r ^ ^V'-;u (0.450g) . N. N' ^ (o.485 
g) . 4-t>DD-c>-if>:;^;i,;n>7'^ ,c (o.573g) . i^T'lf f-/^ d >7^-lr > 

{0.456g) ip^5~ {4-'i7Dn^>-^>:^}i:ti-)it}Jlr/'\=E^ )V) -i- (2-:J' 
oD-c>$;;i,) -2-p<5^;i/-^>Xi'^yy-;v ( 1 6 6) (0.520g) 

C<b^fe (16 6) 

'H-NMa(DHSO-dB, (5) : 2.49(3H, s). 5.58(2H, s). 6.51(1H, d, J=7.6Hz), 7. 
21(1H, t), 7.32(1H, t), 7.45(1H, d, J=8.6H2), 7.53(1H, d, J=7.8H2), 7.69 
(3H, d, J=8.6Hz), 7.99(2H. d. J=8.6Hz), 8.18(1H. s), 12.58(1H, br s)c 
I£(KBr) : 1619ca-'„ 
BP : 261. 5-263. 0'C» 

<mmmiQ2 ;1- (2-^DD-<>i;;i,) -Z-^^jv-5-'{Z-i-y^\y> 
x;i/4^:^;i/*;i//N-^ ^^X'f ^ ir-J-j]/ (16 7) o^^> 

mmms 8(D:^^izm\ S-tDlyr^^i^-l- (2-^DD^>i;;b) -2-^ 
^)1'^>:X^ ^frV-JU (0.450g) . N. N'-*J1.;}?-JI,S7^ ? -jrv-_;p (0.435 

g) s 2-:^7^^>x;^:}^>T^ K (o.520g) , i^T'if ti/^D't7>x-t> (o. 

456g) *£,1- (2-:J'OP'^>i^;i/) -2-p<^;u-5- (2-:h7^ b>x;i/:n^ 
;u) -N;>X'r ( 1 6 7) (0.352g) fc^ 
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[<b^^ (16 7) OD^tt] 

'H-NMR(DMS0-d6. 6) .: 2.48(3H. s). 5.56(2H, s). 6.49(1H. d. J=7.7Hz). 7. 
20(IH. t, J=7.6ez). 7.31(1H. t, J=7.7Hz). 7.44(1H. d. J=8.6Hz), 7.52('lH. 
d, J=8.0H2), 7.66-7.75{3H. «). 7.97(1H. d, J=8.8Hz). 8.04(1H. d. J=8.0H 
z), 8.14(1H. d, J=8.8Hz), 8.J9{1H. s)..8.23(lH. d. J=8.0H2), 8.68(1H, s) 
. 12.55(lfl. br s)o 
IR(KBr) : 1685ca-'„ . 
•■■P : 236. 5-238. 0'Co 

;U-2-p<5^;U^>X^^yy_;t. n 6 fi ) cn^r^^ 

mm}9 8(o:^mzm\ e^tui^a-.^i^-i- {z-^ua^>s^ji) -2-.'^ 
^)i-i>x^ ^ (0.5oog) . N. r-i,ji7n-)ii;^ ^y.j-ji, (0.539 

iP61- (2-^DD^>i;;i,) -6-X^>;^;u;tt-;i.;5,;WN-^^;^-2-^5^;u 
-OX^^^^vr-;!. ( 1 6 8) (0.564g) 
[fl:^^ ( 1 6 8) ©ifettj 

'H-NME(DMS0-d6, (5) : 2.49(3H, s), 3.35(3H. s). 5.60(2fl, s), 6.43(1H. d, 
J=7.8Hz). 7.23(1H. t). 7.34(1H. t. J=7.7Hz). 7.57(1H. d, J=8.0H2). 7.68 

(IH, d. J=8.5Hz), 7.81(1H, dd, J=1.7 8.5H2), 8.13(1H, d. J=L5H2). 

11.94(1H, br s)o 

lE(Br) : 1670ca-'o 

■P : 302. 0-303. 0*Co 
.<m&M10 4 ;6- {l-y^y7.)v^^-juit}}i,j^^^ji) -i^ {l->7uu 

-^y'y))y) -2-^x;u-<>x^ (16 9) a^-^^> 

^}V-^>X^ I irV-)l (0.500g) , N, N* -:t3Jl:n-)li^^ I ^v--;u (0.539 
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g) X l-r^>7.Jlt^yy^ K (0.456ff) , vTlf 1^£/^d H7>^^> (0.506g 

Z-;^^}l-^>X^ K^V^jl (16 9) {0.595g) 
[fb^tl ( 16 9) OD^t*] 

'H-NMR(DMS0-d6, 6) : 0.84(3H, t, J=7.4Hz}. 1.38(2H, n). 1.65(2H' m). 2. 
49(3H, s), 3.49(2H, n). 5.60(2H, s), 6.44(1H, d, J=7.6Hz). 7.23(1H, t, J 
=7.6H2), 7.35(1H, t), 7.56(1H, d. J=8.0Hz), 7.68(1H, d, J=8.4Hz). 7.80(1 
H, dd, J=1.6 JSlU 8.4Hz). 8.11(1H, d, J=1.4Hz), 1L86(1H, br s)o 
lE(KBr) : 1684ca-'c 
■p : 214.0-217. 0'Co 

<MM1 0 5 ; I- {l-^uv^yi/)V) -2-^f-;i/-6- {l-t^^l^T. 
)v:i-^-}Vi3}vn=^^ )[>) ^-^X-[ l^^J-)v (17 0) (D^^> 

T-;i/'^>X'f (o.400g) . n, W iir^j-)x, (0.431 

g) X l~t^^>7st^yTKY (0.406g) . S/-7'1fti/^D'i7>7^-fe> (0.404g 
) *»e,l- {2-i^DP-«>i;;i,) .-2-y5^;u-6- ^ yy^}\,^.-)i,ts 

5 ^^V-;i/ ( 1 7 0) (0.309g) 
[<b^ (17 0) (D^m 

'H-NMR(DHS0-d6, d) : 0.82(3H, t, J=7.3Hz), 1.13-1.28(8H, b), 1.32-1.41( 
2H, a), 1.62-1. 71(2H. ■), 2.50(3H, s), 3.50(2H, t, J=8.5H2), 5.61(2H. s) 
, 6.45(1H, d, J=7.7Hz). 7.24(1H, t, J=7.5Hz), 7.35(1H, t, J=7.5Hz), 7.58 
(IH, d, J=8.0Hz), 7.69(1H. d. J=8.4Hz), 7.81(1H, d, J=8.5Hz), 8.12(1H, s 
), 11.86(1H ,s), 
IB(Or) : 1674cB-'o 
BP : 180.0- 183. 0'Co 
<mMmi0 6 ;1- (2-^'DD^>i;;v) -2-^x;u-6- {Z-yuA>7. 
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^;U'^>X'f ^ (0,400g) . N, N'-*;b:Jf-;us;^.y.y_;^ (g^j^ 

g) . 2-7-d;^>;^:1.>7'. K (0.328g).. i;:7.tft:i.^D^>5^^,> (0.404^ 

;WN-^<>l,)-;>x.r5^y-;Kl7 1) (0.417g)^|§fe, 

CYb^«& (1 7 1 ), (D^m 

'H-NMR(DMS0-d6. c5 ) : 1.30(6H. d, J=6.9Hz), 2.50(3H. s).' 3.81-3.87(1H, id 
). 5.62(2H. 6.46(1H. d. J=7.7Hz). 7.25(1H, t. J=7.5Hz). 7.35{1H. t, 
i=Lffl2)^211H,^d,^^^^^^ 



z), 8.12(1H, s), 1L83(1H, s). 
IR(KBr) : lS70cm-'c" 
BP : 215.0-217.5'C, 
<^M^J10 7 ;l- (t7x:.;u-4-^^;M^;U) .g- Q^y^y^,^^ 

-Z-/-^)V-<>X^X^^J-}V (0.300g) , N, N'-*;i.;t?-;ui;^ ^ 
. (0.323g)\ \-y^.y7.}\.:;t,iyTK)F (0.273g) . i-'T'lf ti/^^ d > 
(0.303g) (t7x-;u-4^^';M5^;i.) -6- {i-y^>7.)\.it^-}i 

*;Wi^^;i.) -2-;/5^;i.^>X'r ^.^^y-^b ( 1 7 2) (0.349g) 0 
[ft^ife (17 2) 0^<^3 

■H-IIME(DMS{Hi6. 6) : 0.85(3H. t. J=7.4Hz). L36-1.43(2H. a). 1.63-1.72( 
2H. m), 2.57(3H, s), 3.52{2H, t, J=7.7Hz), 5.60(2H, s), 7.21(2H, d, J=8. 
2Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H. t, J=7.5Hz), 7.60-7.68(5H, «), 7.81 
(IH, dd, J=1.6 SUf 8.4Hz), 8.26(1H. d, J=L4H2), 11.97(1H. s), 
IR{EBr) ; 1676cb-'o 
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BP : 219. 5-222. 5'Co 

<^ffifi»ll0 8 ;6- (l-y^ >X)Vt^-)\^l!3JVr^=E-( Jl) ~l- (Z, 
nD-<>i;;i) -2-^5^;i/-i>X-< (17 3) (D'^^> 

MMi^lB S(o:^^lZ'i}t^\ 5-ti)l^ir.^iy-l- (2, K-V>?uxi^yV}\,) 
-Z-/^)l^>X^ K ^^J-)l (0.400f) . N, N' -tDl^.-jii?^ ? ^^J-Jl 
(0.431g) , l-r^ >7.)lt^>Tl K (0.364g) s i^T'if ti/^'D 'i7>7=-fe> 
(0.404g) i>?,6- (l-y^>;^;u*-;uij;w^^>r;b) -1- (2, 4-i;^DD 
-^>i?;u) -Z-^T^JU-OX-f ^^v-;L' (17 3) {QA5H)^mzo 
C<b^^ (17 3) C!5^t4] 

'H-NMR(DMS0-d6, <5 ) : 0.85(3H, t, J=7.3Hz), 1.36-1. 42(2H, b), 1.63-1.70( 
2H, a), 2.50(3H, s), 3.51(2H, t, J=7.7Hz), 5.59(2H. s), 6.45(1H. d. J=8. 
4Hz), 7.33(1H, dd. J=2.1 SM, 7.69(1H, d, J=8.4Hz), 7.76(ie, d, 
J=2.0Hz), 7.81(1H, dd, J=1.7 Slf 8.5Hz), 8.11(1H, d, J=1.3Hz). 11.90(1H 

, S)o 

IR(nr) : 1670ca-'c 
BP : 222. 0-223. 0'Co 

<^iSflRJl 0 9 • 1- (if7x-;i.-4-'(';i/^^;i/) -6- {\-zr^y7.)lts 
-Jli3)lJ^=E:^Jl) -2-i5^;i.^>X'f ^^V-Jl/ (17 4) <D-^^> 

mm^d 8(d:^&{z^\,\ 1- (if7x^;b-4->rju^7^;i/) -6-±)i^.^i/ 
-2-x^;i/^>X'f (0.300g) . N, -iJfl:^-}],^;^ i^^j^^^, 

(0.340g) s r^>;^;i/7}T>7'^ K (0;300g) , i^TIf ti/^ □ij7>7^:fe> (0. 
320g) (lf7i^;i.-4->i';i'^7^;i/) -6- 

;i/) -2-x^;i,-;>X'f ^ ir^J-)V ( 1 7 4 ) (0.300g) 
(17 4) 

'H-}WR{DMS0-d6, 6) : 0.85(3H, t, J=7.3Hz). 1.30(3H, t, J=7.5Hz), 1.35-1 
.44{2H. m). 1.64-1.72(2H, b). 2.90(2H, q, J=7.4Hz), 3.52(2H, t. J=7.7Hz) 
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> 5.61(2H, s), 7.19(2H, d, J=8.3Hz), 7.35(1H. t, J=7.3Hz), 7.44{2H, t, J 
=7.5Hz). 7.61-7.67(4H. m), 7.71(1H. d. J=8.5Hz). 7.82(1H. dd, J=1.6 RXf 
8.5Hz), 8.27(1H, d, J=1.3Hz). 12.01(1H, s)o lE(Nujol) : 1687, 1682cffl-'o 
ap : i71.8-173.0*Co 

-2- Kij7;u:j|-Dp<5";u-;>Xi'^^,y_j^ (175) > 

-Z-hV7)ltD;<^Jl.^>7:^Kir^J-)l (0.483g) . N, )i' -t, 
^^^V-JV (0.396g) . -c>Hf>;^;i.:}.>7'^ >• (0.383g) , ^TlftTi^^'P 

;u-4-'f -2- h 7;b2i-D^5^;i,^>x-j' * ;J^^/-;^ ( 1 7 57 ( 

0.508g) timzo . • 

[•fb^tl (17 5) 6Dtl<4] 

■H-NME(DHS0-d6, 6) : 5.81(2H, s), 7.15(2H, d, J=8.3Hz). 7.35{1H. t. J=7 
.5Hz). 7.44(2H, t. J=7.5Hz), 7.60-7.66(6H. a). 7.70(1H, t, J=7.4Hz). 7.9 
KIH. dd, J=8.7 1.4Hz), 7.96-8.01(3H, m). 8.42{ie, s), 12.65(1H, s) 

o ■ 

lE(KBr) : 1685cb-'o 
■P : 164.5-167.0'Co 

"-f ;u;<^;i,) -2- h ij 7;i'3rD;<^;U>X'r ^ V^J^-ji (17 6) O-^^ 

>■•■ ■ ■ ■ ■ ' 

~Z-h^}y)l:tD;^9Jl-<>X^Ky^J-Jl (0.270g) . N. N' 

Y = (0.221g) . ^>-ir>::^;u*>:p5 k (0.214g) . i^Tlfti/i^D 

';7>7^-fe> (0.207g) A»65-'^>-fe>:;:^;i/:}^-;u;b;un^^';u-l_ (f7xn 
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;u-4-^';u^5';u) -2- h ij7;i/:^D^f-;U'^>x^ 5 (176) ( 

0.286g) ^mz. 
C-fb^^ (17 6) (Dfett] 

'H-NMR(DHS0-d6, <5 ) : 5.79(2H. s). 7.15(2H, d, J=8.1Hz), 7.35(1H, t,' J=7 
.5Hz), 7.43(2H, t, J=7.5Hz), 7.59-7.67(6H, m). 7.72(1H, t. J=7.6Hz), 7.8 
3(1H, d, J=8.8Hz), 7.94(1H, d, J=8.9Hz), 8.02(2H, d, J=7.4Hz). 8.49(1H, 
s), 12.69(1H, 5)0 
mUr) : 1699cB-'o 
BP : 248. 5-251. 0*Co 

1- {Z~yjl:tV^>iP)v) ^yx^ i^^j^)x, (17 7) o^^> 

^Mm^ S<Dl3^\z'i$t\'\ 6-*;i':if^i/-2-i/^^DrD t:;u-i-. (2-7;p 
:i-u-<y^j}\,) ^i^x-i X^^J-)\^ (0.930ff) . N. W -Mifs-)Vi;^\'^^J 

-)\^ (o.972g) . ^>^>7.}vit^yTXY (0.942g) ^ s;y-tft-i>'^pe7>x 
"fe> (0.906g) i»66 — -y-^>7.)V-ii=.}Vi3)if^=^^)i-2-i,^u7u\^)\, 
-1- (Z-7;u:i-D^>i;;u) ^>X'i' ^ (17 7) (0.730g) itn 

tZo 

C^^«3 (17 7) CD^^i] 

'H-m (DMS0-d6, 5) : 1.04 (4H, m), 2.15 (IH, m), 5.70 (2H, s). 6.85 (J 
H, t, J=7. 5Hz). 7.12 (IH, t, J=7.5Hz), 7.22-7.38 ( 2H, n), 7.54-7.70 ( 5H, 
a), 7.99 (2H, d, J=7.5H2), 8.11 (IH, s)„ 

<Wlgmi 13 ;N-'^>-lf>;:^;^;^:r;^-3- [l- (2-^dd-<>v;i,) - 

^^J9 8c^):^^SC^^v^^ 1- {2-^do'^>v;i/) -2-^^;u^>x-r ^ ^'V 
^J~}],~6-Ti7V)im (l.lOg) . N, N'-*;i.:}t-;bi;<5 ^vr_;i, (i.09g) 
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^ yv-;u-6-'{;u] 7^^u;b:P5 K (1 7 8) (i.osg) ^j^^^ 
Cfb^lj (17 8) cD«!j<4] 

'H-NMR(DMS0-d6, 6) : 2.47(3H ,s), 5.55(2H. s), 6.46-6.55{2H. m), 7.22(1 
H. t, J=7.6Hz).,7.32(iH. t. J=7.7H2). 7.40(1H, d. J=8,4fe). 7.52-7.66{6H 
. b). 7.69(1H, t). 7.93(2H, d, J=7.9H2), 12.17(1H. br s)o 
IR(KBr) : 1687ca-'. 

Mass{FAB) : a/e 466(M+1)„ • 
^bil.:„243.4^244^3;G.p=~~— =^ 
<^^J 1 1 4 ;N— <>-lf>;^;i/i}>->i,-2- [l- (2-^7 q D-<>i;;u) _ 
2-^5^;i/-<>X^' = ^^>/-;i/-6->f;H7'-bh7'^ K (17 9) <D^m> 

nmm9 8(»:^mzm\ (2-i'PD^>i;;i,) -z-;^^}^,,^^^^^ 

.'J-)l~8-mm (OJ70g)\ N, N'-*;i/;n=;bS;i' (0.175g) , ^ 
>-i?>:^;W*>7'$ K (0.170g) ; i?Tlflfi'^oe.>7^-b> (o.i64g) A>e,N- 
'^>-fe'>::;^Aj|x-;i.-2-- [1- (2-i^DO-<>i7;i,) -2-^5^;i.^>X'r 5 y 
V-Jl.-6-^;u] T'-fe F ( 1 7 9) (0.09g) $f§^cc 
(17 9) <D^m 

'H-^HMR(DHS0-d6, 6) : 2.44(3H, s), 3.57(2H. s), 5.46(2H, s), 6.41(1H, d, 
J=7.7Bz), 6.96(1H, d. J=7.0Hz). 7.16(1H, s), 7.20(1H. t), 7.32(1H, t), 
7.47(m. d, J=8,2H2), 7.52-7.59(3H, b), 7.67(1H. t. J=7.5Hz), 7.84{2H, d 
, J=7.4Hz), 12.28(1B, br s)o 
la(KBr) 1719cia-', 
up : E36.2--237.8'Co 

<^0'J115 ; 1- (2, 4-vi!7n p^>i;;u) _2-pJ^;i/-6- [ (2- tf 
Vi^Jl}<7-}l) tiJlJ^=E:^}ll ^>X^ (18 0) <!D^fi)c> 
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6-*;i/1f^i/-l- (2, i-i>^ua^>t/ji) -2-^^;b^>x>i' 
-;K9.00g) {Cx^'DO>^> (ISOal) tm(D^, N-i;^5^;^:^;^A7'^ K 
^iia;t^ ^^Ltzo mit:i-^V^)Jl (6.84g) ifcj^TL. i!S!c^P^}gi$t?to 

MT2-TK^/^}l\^i)i;>^ (2.69g) i: h U ^ > (7.34g) CDt^^D 

.D^^> (2ooii) mmi.zik^iz^\-fxMttzo ismmmnLtz^. 

X-f ^ .( 1 8 0 ) i&4.35g||Xi„ 

C-fb^tl (18 0) 

'H-NME(CDCl3. (5) : 2.56(3H. s). 4.76(2H. d. J=4.8Hz), 5.40(2H, s). 6.33. 
(IH, d, J=8.4Hz), 7.07(1H. dd, J=8.4 2.0Hz), 7.22(1H, dd, J=7.4 R 
IT 4.9Hz), 7.33(1H, d, J=7.9Hz), 7.48(1H, d, J=2.1H2). 7.62-7.79(4H, a), 
7.86(1H, d, J=l.lHz)8.57, (IH. d, J^.QHz), 
IRiKBr) : 1645ca-'o 
BP : 204.6-206.5°C« 

;u] ^>x^ I ( i 8 i ) (d^sSL> 
mmmi l 5(0:Bm{zvti\ 6-*;v'J<^s^-l-^f^;i.-2-n-rDt:;i,^> 
^V^J-)V iQAOZg) . i^it^^fVJV (0.468g) . 2-T ^ y ^ U 
(0.i99g) . h iJrc5^;i,T^> (0.559g) /?pe>l-^7^;i.-2-n-7-D 
-6- C (2-if'Ji?;upi5^;i/) 'oX'j' ;u (is 1) ( 

O.Z13f) §f|fe, 

Cfti^ti (18 1) <Dmm 

'H-NME(CDCl3, (5) : l.08(3H. t, J=7.4Hz) 1.92(2H, a) 2.88(2H, a) 3.76 
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(3H, s). 4.80(2H. d, J=4.8Hz), 7.22(1H, dd. J=2.5 SIT T.SHz). 7.35(1H, 
d. J=7.8Hz), 7.67-7.77(4H. ■); -7.80(1H. s), 8.58(1H, dd, J=4.9 m 0.9 
Hz)o 

IR{Or) : 1647CB-'. 
ap : 140. 5-141. 5-Ce 

<^MI 1 7 ; 1- (2-^DD-^i>i;;^)-2-x^;^-6- [ (2-tUi;;u 
^>X^ K^'J-Jl^ (18 2) CD-&fife> 
' ^lli^m 1 5o:75S{ct^i\ 6-*;i/;tf:SrS/-l- {2- ^ d D^>i;;i,) -2- 

(0.300g) , m<t:t^VV}l (0.253g) , 2-T^y^ 

_:£;j/,t^jm:^-.(.0408g^^-^hu-^^^^^ 

( 1 8 2) (0.164g) ^mzc 
CYb^ (1 8 2 ) c9^+4] 

'H-NME(CDCh, (5) : 2.56(3H. s), 4.76(2H. d, J=4.8Hz). 5.45(2H. s), 6.40 
(IH, d. J=7.8Hz), 7.08(1H, t. J=7.6Hz). 7.20-7. 27{2H, iii), 7.33(1H, d. J= 
7.8Hz), 7.45(1H, dd, J=0.9 RXJ^ 8.IH2), 7.64(1H, s), 7.65-7.69(lH, a), 7 
.72(1H, dd. J=1.5 8.4Hz). 7.77{1H. d. J=8.4Hz), 7.88(1H, d, J=1.2H2 
). 8.56(1H. d, J=4.7Hz). 
IR(Or) : 1646ci|-'c 
■p : 156.5-157.5*Co 

' <mm&ii 18 ;2-n--rDt:;i/-i-i-7-Dt;i/-6- [ (2-t'ji';i'^5^ 
m ^^x-r (18 3) 6D^fij£> 

^ifi^^Jl 1 5(D:^mzm\ 6-*;b4?:^i/-2-n-7"Dt;i.-i-i-7-Dt;v 
-«>X-f (0.095g) . )^{t:i-^^V)l (O.lOOg) , 2-7'^y;<5^ ;b 

trUi;> (0.039g) ; hUxf-;i/7'^ > (0.097g) 7!»^?,2-n-rp t:;i.-l-i- 
rDt;u--6- [ (2-1^ 'Ji;;v^5^;u) *;^/^-=c>f ;u] ^ox-f ^^v-;u (i 
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8 3 ) (0,020g) 

[<b^«!l (18 3) O^S] 

'H-NMR(CDCl3, 6) : 1.08(3H. t, J=7.4Hz), 1.69(6H. d, J=7.1Hz), 1.87-1.9 
3(2H, b), 2.90(2H. t, J=7.8Hz), 4,69-4. 75(1H. n), 4.80(2H. d. J=4.9Hz), 
7.23(1H, dd, J=7.3 RU 2.1Hz), 7.37(1H. d, J=7.7Hz), 7.62-7.77(4H, m). 
8.21(1H, s), 8.58(1H, d, J=4.5Hz)o 
IE(KBp) : 1631ci|-'e 
BP : 155.0-156.9'Co 

<n^i^l 19 ; l-n-r^;i/-2-n-7'Dl^;i.-6- [ (2- 1 'J 
) -;>X'i' ? ( 1 8 4) CD-&fiJj> 

^iS^l 1 5^D;&&t^i£v^, l-n-:r?-;i'-6-7t7;i/;}f^x-2-n-7'D 
-OX-f i^vr_;i, (O.SOOg) , ^fb:*-^-!?-';;!/ (0.487g) , Z-Ti^;<^)\, 
t:'J^-> (0.208g) , h >;a:5^;i/75 > (0.582g) 6^e>l-n-7'7^;i.-2-n-7* 
Pt:;i'-6- [ (2-t'J i-*;i/^^;i/) *;b;>f^^;i,] ^>X'i' ^ (18 
4) (0.283g) ^f§fco 
[fb^^I (18 4) CDtJ^i] 

'H-NMa(CDCl3, 6) : 0.97(3H. t, J=7.3H2). 1.08(3H. t. J=7.4Hz). 1.37-1.4 
6(2H, ■). 1.76-1.83(2H, b), 1.92-2.00(2H, n), 2.86(2H, t. J=7.8Hz), 4.15 
(2H. t, J=7.6Hz), 4.81(2H, d, J=4.8Hz), 7.23(1H, dd, J=7.3 RU 2.4Hz). 
7.36(1H, d, J=7.8H2), 7.63-7. 76(4B, a), 8.02(1H. s), 8.58(1H, d, J=4.7Hz 
)o • 

IR(Or) : 1631cn-'o 
ap : 105.8- 107.2'Co 

<^Mmi2 0 ;1- (3-:J^OD^>i;;i/) -2-n-To t;u-6- [ (2-t' 
')i^Jl^'^)l) ^>xW'AyV-;i/ (18 5) CD^fig> 

^fl^l 1 5<D:^mzm\ 6-A;i/;tfdFi/-l- (3-:j7nD^>i;;u) -^2- 
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.n-7-Dt;b-;>x^ (o.580g) . mit:t^V^))l (0.407g) . 2-7 

D^>i;;i.) -2-n-7*Dtr;i.-6- C (2-1^ >; i;;M5^;i.) *;w^•^^;^] ^ 
>X-f (18 5) (0.311g) ;£^3fec 

[fb^tl (l 8 5) CDi^tt] 

'H-NMR(CDC1,. tf) : 1.03{3H. t. J=7.4H2). 1.85-1.93(2H. a). 2.80(2H. t. 
J=7.5Hz). 4.77(2H. d. J=4.8Hz). 5.36{2H. s). 6.86(1H, d, J=7.4Hz), 7.02( 
IH. s), 7.20-7.28(3H. m). 7.33{1H; d, J=7.8H2). 7.63-7. 73(3H. m). 7.79(1 
H. d, J=8.4Hz), 7.91(1H, d, J-l.GHz), 8.57(1H. d. J=4.7Hz), 

.IR(lBr4^:a643Gm^„^_=== -^^ ■ . . 



np: 157.7- 158.8°Co 

<nmmi 2 1 ; 1 — ?>i;;i/-2-n-7'Dl^;u-6- [ U-\^<)iy}l>^9-)l 
) A;wc^^;i,] ^^X-f^ ( 1 8 6) co-^fi£> 

r-^^^^V^J-Jl^ (O.SSOf) . m^:i-^VV)]^ (0.9495) . 2-7'=y^^;n^ 
^J^y> (0.404g) . h^)Ji9-JlT^> (1.132g) iP?,!-- <>i7;b-2-n-rDt 
;u-6- [ (2-h:';i;;M5^;b) *;wt^>f;i.] 'ox-f $ (iss) 

(0.350g) 

(18 6) CD%<4] 

'H"NHE(CDCh, «5) : 1,01(3H. t, J«7.4Hz). 1.83-1.92(2H. m), 2.82(2H. t, 
J=7.6Hz), 4.77(2H, d, J=4.8Hz), 5.4b(2H, s), 7.03(2H. d, J=6.5Hz), 7.21( 
IH, dd, J=r.l &U 2.1Hz). 7.18-7.34(4H, n), 7.60(1H. s). 7.65-7.72(2H, 
■). 7.78(1H, d, J=8,4Hz). 7.94(1H, d, J=1.2H2), 8.56(lH,d,J=4.2Hz)c 
m(£Br) : 1642ca-*o 
ap : 121.9-123. l"Co 
<^1IM12 2 ;1- {4-{7DU^>i;ji) -2-7"ot;i/-6- [ 
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i^Jl^^)l) ^^WA-x-r^U] S.V'J-}1 (18 7) (D-^^> 

MMmi 1 5 O:^ ^£;c^^£v^. (4-i>DD^>i;;i') -2- 

7'Dk:;i,^>Xi' ^i5^y-;U (0.547g) . m{tt^V-UJl (0.384g) , Z-Ti 
J (0.163g) . MJx^jbT^> (0.458e) A*?)!- 

-2-7-0 tr;u-6- [ {X-\±^)V})^^^}\,) *;b/^^>r;u] 
( 1 8 7) (0.089g) <&^§^c. 
[{b^«5 (18 7) CD^tt] 

'H-NMR(CDCl3, d) : 1.02(3H. t, J=7.4H2). 1.84-1. 92(2H, b). 2.77-2.83(2H 
, m), 4.76(2H, d, J=4.8Hz). 5.36(2H, s). 6.96(2H. d, J=8.3Hz), 7.22(1H, 
dd, J=6.4 0.4Hz), 7.27(2H, dd, J=8.3 1.3Hz), 7.33(1H, d, J=7.8 
Hz). 7.62-7.73(3H, m), 7.78(1H, d, J=8.4Hz). 7.91(1H, d, J=0.9Hz), 8.56( 
IH, dd, J=4.9 O.BHz). 
IB(KBr) : 1643cffl-'o 
■p : 158. 8-161. 0'Co 

<^JfilF!ll2 3 ;2-^>i;;b-i-^5^;i/-6- [ (2-i^ iji^;u^^;i/) 
z^^'T;!^] ^^x-c ^^^v*-;i/ ( 1 8 8) o^fi£> 

^iS^l 1 5o^fek:^v\, 2-'^>i;;l/-6-3b;^;^•=|^i^-l-pt^;^/^>X 
(O.SlOf) . Jg<b3|-^1^-'j;i. (0.295g) , 2-7'^ ^ ^ f-;n^ ij 
> (O.lOSg) , h';x^;i.T5 > (0.303g) *»e,2 — c>i>*;i/-l-^5^;u-6- 
[ (2-fc:i;i;;b^5^;i/) *;b>'-^^'f;b] ^>X'f ^ (i a 8) (0.171 
g) <£^feo 
C^b-&«3 (18 8) 

'H-m(CDCh, d) : 3.66(3H. s), 4.35(2H, s), 4,80(2H, d, J=4.8Hz). 7.21 
-7.37(7H, a), 7.66(1H, br t), 7.67-7.73(2H, ■), 7.78(1H, d, J=8.4Hz), 7. 
98(1H, s), 8.58(lfl, d, J=4.9Hz) 
lE(KBr) : 1632ca-'o 
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ip : 168.5- 169. 5*C, 

<»^1 24 ;1- (2, 5-i^i7UD^yi;}\,) -Z-/^;i,-B- [ (2-1^ 
*;wi^^;i.] ^>x-l' ^^^^/-^U (1 8 9) ©^fig> 

mMmi 1 5(D:^mizm\ e-tuir^^i^-i- (2, 6-i;^nn'N:>s;;u) 
-2-^f^;u-<>X^5^^7-;i/ (O.eoog) ; «fl::t:^+^>j;i. (o.472g) . 2-7 
^.^pi^;i/t^'Ji;> (0.201g) . h Ux5^;i/7^> (0.188g) fi-c,l- (2, 6- 

'<>X^' ( 1 8 9) (0.040g) Sl^feo 
[<b^% (18 9 ) 

-lH=NMR(GDC43r-<S-)'-:-2T62("^3Hrs)r4-7^ 
(IH, dd, J=7.1 RV 2.2Hz). 7.28(1H. d, J=7.8H2), 7.32(1H, d, J=7.9Hz), 
7.39(2H, d, J=8.1Hz), 7.54(1H, s), 7.66-7.71(3H, a), 7.78(1H, s), 8.60(1 
H, d, J=4.6H2)o 
IS(IBr) : 1635ca-'„ 
BP : 225. 7 - 226- 9'C, 

<m^mi2 5 ; 2-^^/1.-6- [ a-\^^)i>}\,?L^)\,) ti)\,}^^>( 
- [2- (h V7;b;rD^^;i/) -^>i;;i/] (19 0) ©-ir 

MMmtl 5o;efSJcm\ 6-*;i/;}f:^ri/-2-^^;i/-i- [2- 
:tu;t^)l) -i>i;;i,] -c^X-f ^ (0.970g) . ^{b;t^-y-U;i. (0.73 
6g) > 2-7^y^5^;i.t>;^'> (0.261g) ; h';x^;b7'^> (0.726g) iP^2 

-;<^)i-B- [ (2-t:'J5/';i/^f-;u) -1- [2- (HJ7;u3i- 

D^?;i/) '^>i;;i.] ^oXW" $ (19 0) (0.713g) ^^fc, 

[{b-^^ (19 0) 

'H-NMR(CDCh, <5) : 2.54(3H, s), 4.76(2H, d, J=4.8Hz). 5.59(2H, s), 6.45 
(IH, d,J=7.9Hz), 7.22(1H, t, J=5.8Hz), 7.34(2H, t, J=8.8Hz), 7.40(1H, t 
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, J=7.5H2). 7.62(1H. br s). 7.68(1R, dt, J=1.7 RU 7.7Hz), 7.72-7.82(3H 
, b), 7.87(1H, s), 8.56(1H. d, J=4.9Hz)o 
lE(KBr) : 1648cb-'o 
BP : 172-174'Co 

- [4- ( h •J7;i/3}-D^^;i/) ^>s;;u] ^>X>( q i) o-t 

^mmi 1 50;^i£{Zi¥V\ S-1^)in'^^i/-Z-^^j\^-l- [4- (hij7;i/ 
3j-o^^;U) -<>i^;b]^>X'(' (0.970g) , i&ityf^V- }l (0.73 
6g) , Z-TK^;<^)V\^>)i^> (0.261g) . hUa:^;i/y'^> (0.726g) A^e,2 

-^^;i'-6- [ (2-t:us^;u^5^;i/) *;^/^•^>f;^] -i- [4- (MJ 7;b:t 
Dp<5^;i/) X>i7;u] ^i,x^ ^^^J-)U (19 1) (0.194g) S?§fco 
Crb-&«5 (19 1) (O^m 

'H-WDKCDCh. d) : 2.59(3H, s). 4.77(2H, d, J=4.7H2), 5.45(2H, s), 7.15 
(2H, d. J=8.2Hz), 7.23(1H, n). 7.33(1H, d, J=7.9Hz), 7.58(2H. d, J=8.2Hz 
). 7.63(1H, br s). 7.67-7.74(2H, 1). 7.77(1H, d, J=8.3Hz), 7.93(1H. s). 
8.57(1H, d, J=4.9Hz)c , 
lE(KBr) : 1637cb-'o 
BP : 188,5-190.0*C, 
<^0!112 7 ; 1- (2, 4-Vi^JJO^>i;ji) -2-^^;i/-6- [ (2- 
U ^ '^>X> 5 ^^v'-;i/ (19 2) 0-&fiK> 

^S6fi»Jl 1 50:&iSCt!Sl^x %-ti}\^^^^'y-\- (3, 4-v^DD-;>i;;i/) 
-2-^?-;i.-c>X'f ^iS^y-;u (O.SOOg) . m^^^^^)}i (0.393g) ; 2-7' 
^y ^f At^U $;> (0.167g) . h Ux5^;i.7'^ > (0.469g) A>e,l- (3, 4- 
i/i;nu^yi?)],) _2-^^;u-6- [ (2- u ^;i/) ^';u] 
^>X^ 5 ( 1 9 2) (0.264g) \mzo 
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[^b^ (19 2) ofet$] 

■H-NMR(CDCh. 6) : 2.58(3H. s), 4.77(2H, d, J=4.8Hz). 5.33{2H, s). 6.85 
(IH, dd, J=8.3 m Z.2HZ), 7.14(1H, d, J=2.1Hz), 7.22(1H, dd. J=7.3 S 
tf 5.6Hz). 7.33(1H, d. J=7.8Hz), 7.38(1H, d, J=8.3Hz). 7.65-7. 77(4H, a), 
7.92(1H. d, J=1.2Hz), 8.57(1H, d, J=4.8Hz). 
IR(IBr) : i638cr'o 
■P : 219. 0-220. 7'Co 

:J7;wi^>f;i,] ^>x-i' $^7-;u (19 3) CD-&fig> 

^>X^:5^»/-;K0.453g) . t^it:t^^*)jv (0.411g) , 2-r^y 
.?<^;H^'Js;> (0.175g) , hU3:^;bT^> (0.490g) iy^^Z-^^)i-i- ( 
2-^x;w>i;;w) -6- [ (2- 1 >J i?;i'^^;u) *;^^^-^^';^] -s>x-Y ^ 
yv^-;i^ (19 3) (o.ioog) ^mzc 

c<b^% (19 3) (omm 

'H-NMR(CDCh. 6) : 2.42(3H, s), 2.54(3H. s), 4.75(2H. d, J=4.9H2). 5.32 
(2H, s), 6.33(1H. d, J=7.8Hz). 7.01(1H, t, J=7.8Hz). 7.17-7.24(3H, n). 7 
.33(lfl, d, J=7.8Hz), 7.S0(1H. s), 7.63-7. 73(2H, b), 7.76(1H. d, J=8.4Hz) 
, 7.84(1H, d, J=1.4H2), 8.56(1H, d, J=4.9Hz), 
iE(KBr) : 1635cb-', 
up : 154.0- 157. 0*Co 

<nmmi 29 ;1- (2-^ h^U-Oi^Jl) -2-^^;i/-6- [ (2-t''; 
v;i'P«5^;u) = (i 9 4) CD-&fi£> 

";<5^ji.-^>x-f^^^v-;i/ (o.997g) , «fb3r^-y-u;u (o.ssag) . z^y^j 
^^;vt<;i;> (o.309g) . h U:!!^-;^^^ > (i.02g) *ei- (2-^ h=f 
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'J-)\^ (19 4) (0.918g) tmzo 
{{C-^^ (19 4) . 

'H-NMR(CDCh. 6) : 2.60(3H. s). 3.89(3H. s), 4.77(2H, d. J=4.8H2). 5.36 
(2H, s), 6.60(1H. d, J=7.4H2), 6.79(1H, dt. J=0.8 Stf 7.4Hz), 6.91(1H, 
d, J=7.4H2), 7.20-7.28(2H. b), 7.34(1H, d, J=7.9Hz), 7.56(1H, br t), 7.6 
6-7.75(3H, a), 7.95(1H, a), 8.57(1H, d, J=4.9Hz). 
lE(EBr) : 1652ca-'e 
BP : 136-138.5'Co 

<m&mi 3 0 ; I- (4-^ Y^'/-<^yi>}\,) -2-^^;u-6- [ (2-l^U 
*;wt^'(';u] ^>X'f (1 9 5) ©■&fig> 

mMmi 1 50:5S{z^^v^s 6-:*;i/;t?^t'-l- (4-^ Y^i/^yi/}V) ,-2 
-^^;i'-<>X<^^^>/-;i. (0.985g) , (0.858g) . 1-71 

-^^5^;H:^Ut;> (0.309g) . . h 'J x^^^I^Ta > (1.02g) i^<^\- (4-^ 
£/-<>i;;i') -2-^f:;p-6- [ (2- 'J i;;i/;t^;i.) 
-< ^ ( 1 9 5 ) (0.697g) $?§fco 

[<b-^«!l (19 5) CD^<4] 

'H-NMR(CDCl3, 6) : 2.59(3H, s), 3.76(3H. s). 4.78(2H, d, J=4.8Hz), 5.32 
(2H. s). 6.83(2H. b), 7,00(2H. b), 7.22(1H, dd, J=5.1 6,8Hz), 7.34( 
IH. d, J=7.8H2), 7.60(1H, br t), 7,67-7.76(3H, b), 7.97(1H, d. J=1.2Hz), 
8.57(1H, d, J=4.9Hz). 
IR(KBr) : 1652cb-'o 
BP : 191.5- 192. 2'Co 
<^mi 3 1 ; 1- [2- (^>Hf>;3;;i/;};-;u;^5^;i,) -2-/( 

^)u-6- [ (2-t:>ji^;u^f^;i.) *;i/A'=E>r;i/] (iss 
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(0.45g) . 2-T$y,(^;i.f;t;.> (0.19g); \^U:l^jit^> (0.53f) 
e>l- [2- ('^>Hf>;^;P7h-;Mf-;i.) ^>i;;u] _2-^5^;u-6- [ (2- 
t::';i;>M^;i.) -^^X-f = ( i 9 6) (0.64g) Sf§ 

Lit^^ (19 6) ©tfl^] 

'H-NME(CDCh. d) : 2.57(3H. s), 4.50(2H, s). 4.74(2H. d, J=4.9H2). 5.59 
(2H, s). 6.63(1H. d, J=7.7Hz). 6.87(1H. d, J=7.4 &U 1.5Hz), 7.09-7.19{ 
==3H,_^m|,=7.;31.UH,^dp-J=7=.8Hz^)H7^53-7T61f3 
1.6Hz), 7.68-7.79(5Hi a). 7.84(1H, s), 8.52(1H, d, J=4.8Hz). 
IR(neat) 1646ca-'c 

<mmm3 2 ;i- iz-i^Ty-<>i^}i) -z-^^ji- e- [ (z-i^ui^ 

J^9-?l-<>X^ KiT^J-JV (1.14g) . m{t:t^1)-^Jjl. (0.998g) . 2-7$y^ 
^;i/b:'Ji;> {0.425g) . h';:ii5^;i.7'5> (i.igg) fp^i- (z-i^Ty-oi; 
;i) -2-p<f-;b- 6- C (2~tf'Ji^;M^;u) -ox-f^^r^/ 
->'K 1 9 7) (1.03g) ^mzo V 
( 19 7) (D<^m 

'H-NMR(CDCh. 6) : 2.58(3H, s). 4.76(2H, d, J=4.8Hz), 5.59(2H, s), 6.64 
(Ifl. d, J=7.4Hz), 7.21(1H, dt, J=5.6 RTJ^ IMz), 7.33(1H, d, J=7.9Hz), 
7.39-7.47(2H. a), 7.65-7. 79(5H, a), 7.89(1H. s). 8.56(1H. dd, J=4.9 &V 
0.9Hz)o 

lE(KBr) : 2223, 1642cm- 'o 
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BP : 150. 5-151. 4*Co 
<'^Mmi3 3 ;1- (1^7 x:i;u-2-'l';i/^-?-;i/) -2-;.(^;u-6- [ (2 



:^i/-2-^^;i/-<>X'f (1.07g) , m^yt^V-^})^ (0.796g) . 2 

-T^y y^;i/l:r.';v> (0.339g) , hU:t^;i,7'^> (0.950g) A>f,l- (t7 

xci;i'-2--(';M^>'i/) -Z-;<?-;i/-6- [ (2-ir'Ji;;i';>{^;i/) :*3;ws^>f 
;H ^>X^ ^^^V^-;i/ ( 1 9 8) (0.672g) 
[{t^^ (19 8) <^tH4] - 

'H-NME(CDC1:, 6) : 2.38(3H, s), 4.78(2H, d, J=4.8Hz), 5.27(2H, s), 6.64 
(IH, d, J=8.0Hz), 7.17-7.24(2H, b). 7.29-7. 43(6H, b), 7.48(2H, t, J=5.5H 
z), 7.49(1H, s), 7.57-7.73(3H, a), 7.80(1H. d, J=1.0Hz), 8.58(1H, d, J=4 
.9Hz)o 

lE(KBr) : 1630, 1619cb-', 

BP : 179.8- 180. 8*Co 

<^^J13 4 ; l-^>i^}l-Z-;i^)\^-B- [ (2- tr 'J tijy 
M^E-f ;u] ^>X-f ^ ^^^>r-;u ( 1 9 9 ) cD^fi£> 

HJfi^l 1 5<o;&j£{;:t!ev\ l-^>2^;i/-6-*;u^irS/-2-^x;u^>X 
■<IV'J~)\^ (0.59g) . (0.56g) , 2-7'^yp(T-;n^ 'Ji;> 

(0.24g) ^ h«j:n^;i/T^> (0.67g) i»^>l-'><>i;;u-2-/5';i/-6- [ (2 
- t'Ji'*;i/7<^ju) '^:i>X-1' $ (1.9 9) (0.66g) ^ 

[{t-^m (19 9) CD!^] 

'H-NHa(CDCl3, 5) : 2.58(3H, s), 4.76(2H, d, J=4.9Hz), 5.36(2H, s), 7.02 
-?.05(2H, a), 7.21(1H, dd, J=6.9 atJ^ 5.0Hz), 7.27-7. 35(4H, b), 7.65-7.7 
5(4H, a), 7.96(1H. d, J=0.8Hz). 8.56(1H, d, J=4.8Hz)o. 
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IR(KBr) : 1640cn"o 

BP : 124.0-124.9*Co - 

, <«M1 3 5 ; 1- (4-t-rf-;i/'^>i7;i/) -2-^f-;i.-6- [ (2- ij 
v^l^X^^U) ^b/X'T ^ ^'J~)\^ ( 2 0 0 ) CD-^fig> 

^^Jl 1 5©;^a^3^^^\ l- (4-t-:r5^;i.-<>^;i» -.6-:^;^:^1=^^^>- 
2-p<^;^><>X'r = ^^>r-;i. (0.544g) . «^ti:t:iei^U;U (0.428g) , 2-7' = 

y^^;i/tfijs;> (o.issg); h Ux^;u7' = > (o.siig) (4-t-7r^ 

^^^vr-;u (2 0 0) (0.477g) i£f§fc„ 
_[^=-^fe=.X--2=0,0.-),®i^<^-D™_~»™^^ 
'H-NME(CDCh, : 1.27(9H, s). 2.60{3H, s). 4.77(2H, d, J=4.9Hz), 5.34 
(2H, s), 6.98(2H, d, J=8.3Hz), 7.21(1H, dd. J=7.3 SlU 5.1Hz), 7.29-7.35 
(3H, a), 7.62(1H, br s). 7. 65-7. 75 (3H, a), 7.96{1H. d, J=l.lHz). 8.57(1H 
, d, J =4.7Hz)o 
IR(KBr) : 1646cffl-'o 
■P : 140.4-142.8'Co 

1 5®;&?£;ce^v\ 6-*;i'^^S/-2-^5=-;p-i- (2-:>-7x;u^ 
f-;!/) 'OX^ (O.BOg) ,m:t*i?-U;i/ (0.64g) . 

x;i'eijj?> (0.27g) , >Ux5^;bT£> (0.77g) *»e52-p< (2- 
:^7 5";^^5^;^) -6- [ (2-K'j v'^PX^";!/) ;b;bM-^>f;b] ^yx^xjf^j 
•-"-'K2 0 1) (0.47g) ^mz. 

(2 0 1) (j^mm 

'e-NMR(CDCL, 5) : 2„60(3H, s). 4.75(2H, d, J=4.9Hz). 5.52(2H, s), 7.17 
-7.23(2H, B), 7.31(1H, d, J=7.8Hz). 7.38(1H. s), 7.43-7.48(2H, 7.60- 
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7.82(7H. m), 8.00{1H. d, J=1.0Hz), 8.53(1H. d, J =4.7Hz)c 
IR{KBr) : 1640cb-'o 
BP : U3.0-144.5'Co 
<nMmi 3 7 ; 1- (t^7I^;^-4-•<J^^^;^) -2-x5^;u-6^ [ (2 
*;i/A*=c'f ;P3 ^>X-( K^'j-jv (2 0 2) o-^a> 

:^i^-2-x5^jU-;>X^-5^S^y-;u- (O.SOOg) . ig^t^^^ijjv (o.356ff) . 2 
-T'? y^5^;utri; v> (o.i5ig) . h 'Jx^;i'7^ > (o.424g) *»c,i- (t 
7xx;u-4-f';Mf-;i/) -2-x^;i.^6- [ (2- U 

^f;!/] -^^X-f (2 0 2) (0.410g) $f#3to 

[-fb^^ ( 2 0 2) CD«] - 

'H-NMR(CDCh. 6) : 1.45(3H. t, J=7.7Hz). 2.90(2H, q, J=7.4Hz), 4.77(2H, 
d, J=4.7Hz), 5.43(2H, s), 7.10(2H, d. J=8.2Hz), 7.20(1H, dt, J=4.9 
7.7Hz), 7.33{2H. t, J=7.4Hz), 7.42(2H, t, J=7.5Hz), 7.49-7.55(4H, m). 7 

.61(1H, br t), 7.67(1H, dt, J=7.8 RXJF 1.8Hz). 7.72(1H, d, J=8.4Hz). 7.8 

KIH, d, J=8.4Hz). 7.99(1H, s), B.56(1H, d, J=4.9Hz)o 

IE(i:Br) : 1640ci-'o 

■P : 123.0-124.0'C. 
<^ili^l3 8 ;1- i2-i^DD^>'J)y) -6- [2- i^jv^^jl) ij 

;i'>'^^>f ;p] -^^X-f ^ ( 2 0 3 ) cD^fig> , 

-i^y^J-Jl^ (0.461g) . Ja^;j-ir-b-y;i/ (0.728g) . 2-::^* >>ir^;i/t:U 
(0.174g) ^ (0.486g) ipe>l- iZ-i7nD^>i?)i) -6- [ 

2- (fc:u^";b^^;i.) *;l/>'^-^B^;^] '^>X'f (2 0 3) (o.iiog) 

[-fb^igjj ( 2 0 3 ) CD«!lt4] 
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■H-NME(CDCl3, 6) : 4.78(2H, d. J=4.8Hz), 5.51(2H. s), 6.92(lfl, d. J=6.5 
Hz), 7.17-7.31(3H, b). 7.34(1H. d, J=7.8Hz). 7.45(1H, dd, J=l.l Stf 8.0 
Hz), 7.69(1H. dt, J=1.8 RU 7.7Hz), 7.67-7.73(lH, br s), 7.76(1H.- dd, J 
=1.5 8.4Hz ), 7.87(1H. d, J=8.4Hz), 8.05(ZH. s), 8.57(1H, d, J =4.9H 

IR(KBr) : 1546ca-'o 
Bp : 144.0-145. 0'C, 

<^ffi0yi3 9 ;Z-;t^)l-l- {Z--\^u^yi?)V) -6- [ (2- 1 U.^;;u 
/^Jl) i3JlJ^^^)i} ^>x-Y ^^^y-;!/ (2 04) ©■&fi£> 
„SiS«?j,l,l^5.©.:feS,{cmA,»6^*-;u.:}<^*.^^^^^ 

i^Jl) ^yx^^^r^j-^ju (0.367g) .^'^b;t^■t^ 'j ;u (0,299f) . Z-tK>?^ 
^;Pt:Ui?> (0.217g) , h 'jx^;i/7'$> (0.360g) ;(,^e,2-^>;b-l- (2- 
-hD^>i;;i.) -6- [ (2-t'Ji;;up<^;u) ;!7;w\^^;^]^^^>XY^^^\; 
--'I/ (2 0 4) (0.241g) S^feo 
Cfb^«!I (2 0 4) (D^m 

'H-NME(CDCh, 6) : 2.56(3H. s). 4.75(2H. d, J=4.8Hz). 5.83(2H. s), 6.41 
(IH, d, J=7.8 RZF 1.2Hz). 7.22(1H, dt, 3=5.0 RXf 1.7Hz), 7.32(1H, d, J 
=7.9Hz), 7.43-7.52(2H, a). 7.64(1H, s), 7.68(iH, dt, J=7.6 RU 1.7Hz),7 
.75(1H, dd, J=8.4 RU 1.5Hz), 7.80(1H, d, J=8.4Hz), 7.82(1H, d. J=1.3Hz 
), 8.28(1H, dd, J=8.0 RU 1.7Hz),v8.56(lH," d, J=4.9Hz)c 
IlKKBr) : 1645cb-'o 
BP : 194, 8-196. 7-Co 
<^M14 0 ;2-^f^;i/"l- {2-=.hn^>i;)i) -5- [ (2-tiJi^;t/ 

(2 0 5) 0-&ejt> 

^yX^X$r^J-)l (0.096g)\ igib:ir^V-'J}\^ (0.078g) . 2-Tz.y^ 
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f-;i'tr'Ji^> (0.048g) . hi;x?;i/7^> (0.093g) *^e,2-^5^;i/-l- (2- 

-5- [ iz-\^^)i?}i/^)i) *;uM^-r;i'] ^yX'<^Vv 

( 2 0 5) (0.079g) ^mzc 
lit-^^ (2 0 5) (D^m 

'H-NHR(CDCh, d) : 2.57(3H, s), 4.80(2H, d, J=4.7Hz), 5.80(2H, s), 6.43 
(IH, d, J=7.4 RXf 0.8Hz), 7.17(IH, d, J=8.4Hz), 7.22(1H, dt, J=5.5 StJf 
1.8e2), 7.35(1H, d, J=7.8Hz). 7.44-7.52(2H, b), 7.67(1H, s), 7.69(1H, d 
t, J=7.8 Str 1.9Hz), 7.82(1H. dd, J=8.4 Stf 1.5Hz). 8.27(1H. dd, J=8.0 

1.6Hz), 8.28{1H, d, J=1.4Hz), 8.56(1H, d, J=4.9Hz)o 
IR(KBr) : I645cb-'o 

■P : ■-%'C{^m^n^)o ■ - 

<mMm 1 4 1 ; 1- (2-^PD'^>i^;i/) -2-^5^;i'-6- (2-i-7^ U 
>;^;i/:}x-;i/*;wt^-f 5 ;5^7-;^:^,K "J e^A^ (2 0 6) (D^ESi. 

> 

. 6-ij)i7i^^i^-i- (2-^DD^>i/;i/) -2-^-5^;u-c>X'i' 5 i^^.^— ;i' ( 
O.SOOg) ON, N-i;;>t5^;u4^;i/A/'5 h' (20al) ^MtcN. r -ti;i:r^-;\^i;^ K 

(0.541g) i£-JKCi(jnx. g?&T-l^M#Lfc„ r3^l\T, 
V>7,}lt^>TK \^ (0.689g) SVi;T-tft:£^i?D'i?>7=-l:> (0.506g) CDN, N 

-i;xf-;i/:^;uA7'^ K (5ml) s^a[*jnii> m^c-^ismmmnLtzo m^m^ 

^iztji^tumoim^M^tzo ^DbJt;;i/Afflffi (2|5]) LX'i^^titz^m M 

> l£«t--5c:i:{cJ:Dl- U~i^vu^yi/;i) -2-:^y-ji-5- {z-±y ^ 
b>;^;i/4^-;u*;i/n^>r;i') ^>x^ xy'J-)\'i-V^)^hm. (2 0 6) ^^O. 
508g?ifeo 
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[<b^«5 (2 0 6) CD«!Jtt] 

'H-NHR(DMS0-d6. 6) : 2.46(3H. s). 5.51(2H. s), 6.38(1H. d. J=7.9Hz). 7. 
mm, t. J=7.5Hz). 7.30(1H. t). 7.45{1H. d, J=8.5Hz), 7.51-7.57(3H. »). 
7.77-7.93(5H. i). 7.99{1H. 8.35(1H, s). 
lE(KBr) : 1594ca-'o 
Hass(FAB) : a/e 512(M+I)o 
BP : 352,0-354.5*C. 

>:^Ji^^=^ji.^}i,,^^ju) •^>X^i^^y-;u:hK.j^A^ (2 0 7) <d^^ 

> • 



\l4 1(0:^mizm\ 6-i3jir^:^i.-l- {2-i?aD^>-i;)i) -2- 

4%). l-:j-:7^1.>;^;u:;};>^. (0.829^) . S^71f t n >5=-fe > ( 
0.608g) ^^1- {2-^.OD^>i;;i,) -2-^5^;b-6- il-±y^u>^,l 

^^;u*;uyt^^;i,) (2 0 7) (o.sgog) ^ 

l<t^^ (20 7) CDtHS] 

'H-NME{DMS0-^6. 6) 2.46(38, s), 5.49(2H, s), 6..39(1H. d, J=7.8Hz). 7. 
J6(1H. t. J=7.5Hz), 7.31(1H. t. J=7.3Hz), 7.36(lfl, t)/ 7.40-7;45(2H.'.). 
7.50(m. t, J=:7.7Hz). 7.54(1H, d..J=8.0Hz), 7.75-7.81(2H, .). 7.87(1H, 
d. J=7.9Hz), 7.93(1H. d. J=8.2Hz), 8.09(1H, d, J=7.3Hz), 8.86{1H, d. J=8 
.5H2)« 

Ifi(S8r) : 1633cr'o 
Mass(FAB) : a/e 512(M+l)e 

BP : '-mBT:(^mtif^'5)o 
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-^uu^>i^)l) -Z-/^)l^>X^ 5 Y U •i?^^ ( 2 0 8 ) © 

^'^}V^yx^ ^^'J-}i {o.400g) . N, W -tiji:!r^-)\^v^ (0.4 
32g) . 4-i> DD^>-tf>;^;i/4^>y * K (O.SlOg) , i^T'if ti/^r d "i? >7^-lr 

> (0.404g) 4^?,6- (4-:^nP'><>-^f >;^;U:^ri;i/5b;u->t^^;b) -1- (2- 
^mn^^i^jl) -Z-?^^JU^>7:>( S. V'J—Jli-hV'^Ixm (2 0 8) (0.2 
70g) ^mtzo 

[<b^^ ( 2 0 8) CDfelft] 

'H-NME(DHS0-d6, 6) : 2.46(3H, s), 5.52(2H, s), 6.38(1H, d, J=7.4H2). 7. 
,19(1H. t, J=7.6Hz), 7.31(1H, t, J=7.6H2), 7.39<2H, d, J=8.5H2). 7.45(1H. 
d, J=8.9Hz), 7.54(1H, d, J=8.0Hz), 7.76-7,82(4H, ffl)o 
IR(KBr) : 1592ca-'e 
Hass{FAB) : m/e 496(M+l)o 
ap : 360-362*C(^^S), 

<^mi4 4 ;6- {Z-^ua^>■^>7.}l7i■^-JUi3)lJ^=^^ }i) (2 
-^DD>^>i;;u) -2-^^;i/-«>X'i' ^ (2 0 9) ©-&fi£> 

^fiai 1 4 io:^i£tztiev^, 6-*;i/#:^^-i- (2-^DD^>i;;i/) -2- 
/^;i"><>x-r (o.450g) , n, r-ti)iyf.-)ii;^iir^j-}i, (0.4 

86g) . 3-;j7Dn^>-lf >x;^^^>T^ K (0.573g) ^ ixT'if tTv'i/ D "i? >7=-fe 

> (0.456g) 3!pC)6- (3-:?DP'C>-e>;^;p:^-;i/*;i/M^>f -i- (2- 

S3Jx SSjft-rsciiilcJ: t>s 6- (3-^DD^>-b*>x;i/;}N-;u*A^t^^;i/) 
-1- (2-^DD'^>i;;i') -2-^^;i'^>X'l' (2 0 9) (0.420 
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[it-t^ (2 0 9) 0«] 

'H-NHE(DMS0-d6, c5) : 2.51(3H, s). 5.63(2H, s). 6.48(1H, d, J=7.7Hr), 7. 
22(1H, t. J=7.6H2), 7.34(1H, t, J=7.7Hz), 7.56(1H, t, J=8.0Hz), 7.64(1H, 

t, J=8.0Hz). 7.68(1H. d. J=8.5Hz), 7.78(2H, t, J=8.6Hz), 7.91(1H, d, J= 
7,6Hz), 7.95(1H, d. J=L6Hz). 8.10(1H, s)o 
lE(ar) : 1687cn-', 
Mass(FAB) : a/e 474(M+l)o 
BP : 254.5-257.5-C(^)g§fi|i9)o 

- ^ >X>f ^ ^'7-;!/ ( 2 10 ) Op^> 

-^lyX-f X*r^J-}V (0.466g) , N, N' -ti)Vif^-)Vi}^K^^J^}\, (o 
.401g) , ^>-lf>;^;b;^>T^ K (0.389g) , i^TiftTi/^ d ^7 >7^-b> (0.3 
77g) A»tf,5 — ;>-f>;^;v;tviiji/*;UA-^>f;u-2-^>i;;i/-l- {i-^vn^ 
yiyJV) Kir^/-)l ( 2 1 0) (0.447g) 

Cft-^^ (210) CD^tt] 

'H-NME(DMSG-d6. 6) : 4.28(2H, s), 5.57(2H. s), 6.23(1H, d. J=7.6Hz). 7. 
04(1H, t, J=7.6H2), 7.10-7.26(6H, a), 7.40(1H, d, J=8.6Hz), 7.46(1H. d, 
J=8.0Hz). 7.61-7. 73(4H. a), 8.00(2H, d, J=7.6Hz), 8.23(1H, s), 12,43(1H, 
bp s)« 

IR(EBr) : leSSca", 
BP : 152.0-155. 0-Co 

<^Mmi 4 6 ; 6-^>-i!>7.)lts-}li3Ji//'\^^ JU-2-^:^i;ji,-i- (2 
~^DD^>i?;i,) /^^>X-l'$^5^^>^-;^ (2 1 1) CD-&5)t> 

>v;U) '^>X-(lV'J-}\^ (0.760g) , N, N' -*;i/:t^^;i/ix>f 5 (O 
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.654g) , '^>-\i>7.)lts>yK H (0.634g) > i^TIf t;i/^D'i7>r-fey (0.6 
14g) iP^6-^>-^y7>)l:t^-j\^i3)W^'e^)l-Z-^>t^}l-l- 
>V)l) ^>X^ ( 2 1 1 ) (0.803g) tintzo 

[it-^^ (211) 

'H-NHR(DMS0-d6, 5) : 4.41(2H, s), 5.71(2H, s), 6.32(1H, d, J=7.7Hz), 7. 
06(1H, t. J=7.7Hz). 7.14-7.30(6H, a), 7.50(1H, d, J=8.0Hz), 7.62(2H, t), 
7.70(1H, t), 7.81(1H. d, J=8.6Hz), 7.87(1H, d, J=8.5Hz). 7.97(2H, d, J= 
8.2Hz), 8.16(1H, s), 12.60(1H, br s)« 
IR(KBr) : 1704cb-'o 
BP : 143.0-144.5*Co 
<nMmi4 7 ; 1- (2, A-'JifnD^>i;)l) -2-^5';u-6- [ (2- t 

G-ti -1- iZ, 4-i/^'PD'<>i/;i/) -2-^^;U'^>X'<' ^ ^vf 
-Jb (0.627g) iZt^i7UDyi^> (lOml) ii-SSON, N-i;^5^;^:^;^AT ^ K 
*iDx.^ :*}ttfc, «{b^=^rit U ;i/ (0.493g) ^jSTU S[:S•^a^$Lfeo 

v^'PD^t5'> (lOal) tS#Pbfe» *H^TCLOS?t^, 2-^$ y^^^Jl/tUS^ 
> (0.167g) hUx5^;i.7'^> (0.469g) ©m^^7^l/> (5al) ^fgtcM T 

y-t- (mm^i^ : r-t: h >/i;xf-;i/x-x;i/=l/i) (ZTl^SSLfco ^^Sc 
i^iJx^;i. (5b1) Iz^ML. m) ^MmFsitLtzo i^g^&aS'JL 

X ^is^t^ti- (2, 4-s;^'DD--t>i;;i/) -2-^f-;w-6- [ (2-t:';i;;u 
^^;i/) :t>;wt^^';i/] -<>x-r<^y-;w (1 BO) :&o.359g^§fec 
[^b^4*i (1 8 0) 

'H-M((3)CL, d) : 2.56(3H, s), 4.76(2H, d. J=4.8Hz), 5.40(2H. s), 6.33 
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(IH. d, J=8.4Hz), 7.07(1H, dd. J=8.4 St5 2.0Hz), 7.22(1H, dd, J=7.4 S 
4.9Hz). 7.33(1H, d. J=7.9H2). 7.48{1H. d, J=2.1Hz). 7.62-7. 79(4H, a). 
7.86(1H. d, J=l.lHz), 8.57. (IH, d. J=4.9Hz)„ 
IR(KBr) : 1645cb-', 
ap : 204.1 -206. 3*Co 
<^0'J14 8 ;1- {i^y:^-Jl-4-^)l^^}i) -2-^5^;i,-6- [ (2 

1- (t7xx;i,-4-'j';i/^^;i.) -6-*;u:J?:5r'>-2-^^;i/-<>X'i' A r 
V"-;i/ (0.886g) hN. N-i?^^;i,;n;UA7'5 H (1^9) OD-:^^PD^^> (13b 

^^5^;i.h:'Ji;> (0.235g) t h Ux^;u7'5 > (0.653g) CDi;i7DD^ ^ 

> (15b1) ^?fi{ca^^^T-eiDx.. msati^ufco s«K:7ksi)Dx.g;5^f?± 
ztizj^O. 1- (t:7xii;u--4-'f;Mf-;i/) -2-^5^;i,-6- [ (2-t:iji; 

Jl^^7-)V) ^lUM^-r;!/] -^>X'f (2 12) $:0.774g^§fco 

Lit^^ (212) 

'H-HMa(CDCh, (5) : 2.62(3H, s), 4.77(2H, d, J=4.8H2). 5.42(2H, s), 7.12 
(2H. d, J=8.5Hz). 7.21(1H, b). 7.34(2H, »), 7.42(2H, m), 7.5M.55(4H. b 
),7.62(1H, br t), 7.57(1H. dt, J=1.7 fitj^ 7.7Hz), 7.71(1H, dd, J=1.6 R 

8,4H2), 7.76(1H. d, J=8.4Hz), 8.00(1H, d, J=1.2Hz), 8.56(1H, d, J=4.8, 
Hz)o 

IR(ZBr) : I642cr'o 
BP : 205. 0-206. 5'Co 
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;u) -2-pt^;i/-?>X'< = ( 1 6 3) <D^fiK> 

0.902g) ©N, N-i;/^;i/:^;Ui.7^ K (20ml) ?§?1S(;N, N'-*;i/;J^;i;i/i;'i' ^ 

(o.973g) ^-stiirax.. ^j&T-iB#lS«t#ufc= 

;b:l^>7'^ K (0.943g) 2it5v7-tf ^> D "i; >7^-fe > (0.913g) ©N, N-v^ 

K (5b1) ^^«^iD^. ioo'CT!70^Hm^^Lfco s;£;f$ife^^a]L 

>>:^;i') -2-^5^;i/'<>x>f ^^^v^-;!/ (16 3) ^o.667g^to 

=-^;i/^^;b) -2-^^;!/-^>x^ 5 ut'A^ (2 13) co-^^s 
> 

) -Z-:^v-)\^-^yX>( ^ ^'J—)\^ (0.637g) . N, N' -*;b:f:^;i/i?'f 5 ^^7- 

;i/ (0.533g) , ^>•if>x;^7^>7^ H (o.5i6g) , vT+f t:i/^D'i7>7=-fe> 
(o.soog) :{>»^6-'^>-tf>x;u^-;i/*;i/>'^^'f ji'-i- (t:7x-;i/-4- 

;i/;^^;i/) -2-;«{5^;i/^>X^ ^^V-;^::^ h -i^A^ (2 1 3) (0.365g 

) *f5fcc 

[-fb^^ (213) CD«5ft] 

'H-lWR(DMS0-d6, 6) : 2.52(3H, s), 5.,52(2H, s), 7.13(2E, d, J=8.1Hz), 7. 
31-7.37(4H, a), 7.39-7.45(3H, m), 7.58-7.63{4H, n), 7.78-7.82(3H, b), 7. 
97(1H, s)„ 

lE(Hujol) : 1591ca-'o 
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BP : 289.O-29O.O*C{;0-j5?i£^9)e 

-'I/) -2-^5^;i.-s>X^' 5 ( 1 6 3 ) C!5^fife> 

6-±)],7f.^iy-l- (2-i7nD-;>i;;u) -z-^^j^^y^^ ^ ^ 

(5.4ig) s-j^jcadx.. ^SLTm^uritufcc o^ut^ ^>-fe->;^ 

K (5.24g), St5i;y■tfl;^^DH7>7r^,> (5.08g) ON, N-i?^5^ 

vu^^i.AT'^ K (20b1) m^&iDx.s m-c-^immmnLtzo Kst^m^m l 



(2-:!7DD'<>i;;i.) -2-^5-;i/-^>X^ v^y-;U (16 3) $4, 
<^«1152;1- (2-^DD^>i;;u) -2-^5^;i/-6- h U7;i/;tD^ 

Q-tl)l^s^i^-l- (2-:i7DD^>j;;u) -2-^^;i,^>X'l' ( 
O.eoOg) ©N, N-i;^5^;i.;^;i.A7'= K (20b1) ^fftk:N, N' -*;i.:}f-;ui;>f^ 
^y-vi. (o.647g) $-S{3jD;t. ^ST-mp^Jtl^Lfco ■^^v^T, hl;7;^:^- 
P^^>X;i'4t>7'^ K (0.596g)'s^$;T"trti/^D.i7>-?-l:> (0.609g) o 
N, N~5;^T-;i.*;uA7' 5 K (5h1) ^^SJjnx.s 1 00*07: 728% P^{t??Dfeo Si5 

25il) (25al) ®^i^^^i-e^5fe^l^Ufcc ^ga^^Sg^af-SC iiti D 

1- (2-iron^>S/» -2-^f-;i.-6- MJ7;U;tD^^>x;i/:t>x;i/*;u 
/^^'1';U-«>X'f ^ W-;U^S?^ (2 1 4) (0.420g) :&ntzo 
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[fb^«5 (2 14) CDia^i] 

'H-NMR(DMS0-d6, 6) : 2.84(3H, sj, 5.82(2H, s), 7.08(1H. d, J=7.5Hz). 7. 
30(1H, t), 7.40(1H, t. J=7.7Hz), 7.58(1H, d, J=8.0Hz), 7.79(1H, d, J=8.6 
Hz), 8.07-8.13(2H. b)o 
IR(KBr) : 1634ci-'. 
Mass(CI) : m/e 432(M+1-HC1), 
BP : 332-335-C(^»:&#^)„ 

<^H&&i 15 3, 15 4; 6-'^>-y >^;^:^■»:::;^*;^/^•^^;^-l- (2, 4- 
i^^DD^^ifjV) -Z-A^)l^>7:^ (2 15) Rm-^ 

>-\i>7.Jin-^-)V±}l;'i^^ jl-l- (2, A-i/C^uu^yi;)\y) _2-^5^;u^ 

Hite^J 1 5 20:^att$V\, 6-3!j;1/;J^^>'-1- (2, A-9^DU^>iyjl) 
-Z-^^)U^>X-( KV'J-JV (0.460g) . N, N'-*;i/:t?;z;i/i;>f 

(0.445g) . ^>'if>7.)V!i-^>Ti. K (0.431g) s i^'Tif ti'rJ^ d >7=-tr > ( 
0.418g) i?f}6-^>'^>.X)l^7t-^-)l-i}}V/'i't^}l-l- (2, 4-i/^DD^>i; 
Ji) -2-^^;i.-;>X'r 5yy-;b^KJg (2 1 5 ) (0.540g) ^mzc 

C<b^«J (215) 

'H-NME(DMS(H16. 6) : 2.71(3H. s), 5.74(2H. s), 6.83(1H. d, J=8.4Hz), 7. 
33(1H, dd, J=2.0 Slf 8.4Hz), 7.63(2H. t), 7.71(1H, t), 7.78(1H, d, J=2. 
OHz), 7.85(1H, d, J=8.7Hz), 7.95(1H, dd, 3=1.4 RXf 8.7H2), 7.99(2H. a), 
8.29(1H, s)o 
lE(XBr) : 1686ca-'o 
■p : 236.0-238.0*Co 
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lit^ (2 16) (O^m 

'H-N«R(DHS0-d6. d) : 2.48(3H. s). 5.58(2H, s). 6.42(lH..d. J=8.4Hz). 7. 

31(1H. dd. J=2.2 m 8.4Hz), 7.60-7.75(6H. m). 7.99(2H, d, J=7.4H2),' 8. 
06(lfl, s), 12.40(1H, 5), 
la(KBr) : 1540cb-'„ 

■P : 238.2. -239. 9-Co . 

<^M1 55 ;1- (2-i5'DD-;>s;;u) -6- {4~^ h^iy^>^>x)U 
^^-Jlij)].J^^^)l) -2-^5^;u-c>X^ * :5ry_ju (217) ®-&gg> 

(2-^nD^>>>-ji.) -?.-^^,i,^->.-r^^ ( 
0.400b) ON. N-i;^5;;u^;i.A7 5 K (ISml) ^?«tN, N'-;!7;i.;}tj;^^yy 

->'u (o.43ig) ^-mzmt. m^-cmrsmwLtzo o-^jint, 4-^>:^^i/-< 

>-fe->>^;i.*>7= K (0.498g) RTfi^TV\^^^^at?>y^±>,{OA05e) cON, 

N-i;;(^;i.;j.;i,A7'5 K (Sal) mm^ia^L. m'cxsrmmmnLtz. si&m 

;i'=100/2->.100/lO) TSSSLs 

^^5^y-;K2 1 7) S0.450g|§;£e 
C-fb-^Sil (217) CD%j^4] 

'H-NMR(DMS0-d6. d) : 2.46(3H. s), 3.83(3H. s). 5.58(2H, s). 7.12(2H. d. 
J=9.0ez), 7.21(1H. t, J=7.3Hz). 7,33{1H, t), 7.56(1H, d, J=7.0Hz), 7.63 
(IH. d, J=8.5Hz), 7.71(1H, dd, J=1.6 JRtf 8.5Hz), 7.91(2H, d, J=9.0Hz), 
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8.05(1H, d, J=1.3H2)o 
lE(KBr) : 1683cb-'o 
Mass(FAB) : a/e 470(M+l)e 
BP : 271.0- 274. 0*Co 

<MMmi 5 6 ; I- i2--^nn^>i/)l) -2-^5^;i/-6-,(a - > 
T.Jl-t^-JVtiJl/'^^-f )l) <tr'J-)\^ (2 1 8) 0-&fi£> 

\ 5 5©;^S{w(J£i,\ 6-:b;i';t?:^v-l- (2-^oo^>i;;i,) -2-- 
^^;u^>X'r ^y^/-;!/ (o.450g) . n, N'-*;u^:^;i/i;^ ' ^-y-zu (o.4 
85g) . a-Y)lJi>7.)Vts>TXY (0.512g) . i/Ttf ti/^ D-^^T^-tr^ (0 
.456g) (2-:}'DD'^>i;;i/) -2-^f-;i'-6- (a- h;i/x>;^;i/* 

^yX-( Ky'J-)\^ (2 1 8) (0.350g) ^mzo 
(218) (Of^m 

'H-NMR(DHS0-d6, 6) : 2.48(3H, s). 4.36(2H, s), 5.53(2H, s), 6.40(1H. d, 
J=6.8Hz). 7.15-7.28(6H. m)," 7.32(1H. t), 7.49(1H, d, J=8.3H2), 7.55(1H 
, d), 7.83-7.87(2H, i)o 
lE(Or) : 1593ca^', 
Mass{FAB) : n/e 454(H+1)« 
BP : 193-196-C(Tg*^)o 

<IIStefi»ll5 7 ;1- (2-^DP^>S/*;i') -6- (2, l-V 
;i/:^-;i/>b;bM^'f;b) -I- :i^}\,^yX^ l^^J—}\^ (2 19) (D^&> 
HjfiSWl 5 5©:&S{c^!ei\ 6-*;U#=^ri/-l- (2-:i7DD'^>s;;i/) -2- 

^^;b^>x>r ~ ^^v;-;b (o.soog) . n, Vl' -i3)^if.-)\,^j^ x*r.'j-)\, (o.s 

39g) X 2, 5-:5rM/>:^;i/;}^>7^ K (0.616g) , i^TIf h>^D'i7>7=-b > 
(0.506g) A^ei- (2-^ DO^> ->*;!/) -6- (2, 5^;i/-^>-tf >;^;i/:J» 

-;i/A;i/;i^>f;i/-2-/5";i/'^>x-f ^^^y-^u (2 19) (o.490g) tz 
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[fb^tl (219) ODtitt] 

'H-NMa(DMS0-d6, 6) : 2.35(3H, s), 2.48(3H. s). 2.51(3H, s), 5,58(2H, s) 
. 6.45{1H, d. J=7.5Hz), 7.20-7.27(2H, a), 7.31-7.39(2H, b), 7.56<1H. d, 
J=8.0H2). 7.G4(1H. d, J=8.5Hz), 7.75(1H. d, J=8.5Hz), 7.82(1H, s), 8.06( 
IH, s), 12,45(1H, br s)o 
IR(KBr) : 1690cb-'o 
Mass(FAB) : i/e 468(M+l)o 
BP : 266.5-267.5'Co 

<^Jfg0iJl 5 8 ; 1- (2-^nD^>i;;i/) -2-><f-;i/-6- (4- - h d^> 
■^yX}i7t^-)l i3Jl/^=Ey( )\,) z. ^'J-)V (220) <ni%B&^^ 

o.400g) ®N, N-t?^5^;i/:^;vAT^ h- (iSml) ^fSCN, N' i;-!' ^ ^^^^ 

(o.432g) ^-sciAnx.^ m.^rmmmnhtzo ■o^i.^x. 4-^bD-i> 

■t?>;:i;i/*>T* K (0.538g) jRt5i?rif tfi/^ n >j;>7^-fe > ( 0.405g) ©N, 
K-i''^f-;i.^;i/A7'^ K (5b1) mm^bUX. 100*CT84^K8r}f bfc, 

-2-p(^;v-6- (4-^ ^D^>4f>x;i/*:^;i/*;U7^^>f;p)^>X-f 

(2 2 0) $0.300g4#fco. 
[ft^ (2 2 0) cDtlii] 

'B-NMR(DMS0-d6, (5) : 2.56(3H, s), 5.65{2H, s), 6.54(1H. d, J=7.6Hz), 7. 
23(1H. t, J=7.6Hz), 7.34(1H, t, J=7.6Hz), 7.56(1H, t, J=8.0Hz), 7.68(1H. 
d, J=8.5Hz), 7.83(1H, d. J=8.3H2), 8.07(1H, s), 8.16(2H,d,J=8.7Hz), 8.3 
7(2H, d, J=8.7Hz)c 
lE(KBr) : 1621cb-', 
MasaiFAB) : m/e 485(M+l)o 
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BP : 330-332'Co 

<llite0l! 1 5 9 : 1- (2-i'PD^>^*;i') -2-^^;i/-6- [4- 
3i-D^^;i') /s^x^f ^ ^^v^-^i/ (2 2 1) 

mMmi 5 8 0:7J^£{z^^V^^ 6-:!!7;i'^:ir'>-l- (2-i^PO^>i;;u) -2- 
^ (o.450g) . N, N' ^ y-j-)], (o.4 

86g) > 4- ih ';7;i':^-a^7-;v) '^>-tf>X;b*>7'^ K (0.676g) , vT'if 
t:->^Dt^>7^-fe> (0.457g) ipf)l- (2-i^nD^>v;i/) -2-p(^;i,-6- 
[4- ( h 'J ^^bjj-D^^;!/) '^>-lf>x;i/:t^-;i/*;i/>'\-^^;u] ^>x-(K^'v 
-JV {2 2 1 ) (0.390g) ^f§fco 
(2 2 1) CD^<4] 

'H-Nlffi(DMS0-d6, 6) : 2.52(3H, s), 5.62(2H, s), 6,47(1H. d. J=7.2Hz), 7. 
22(1H, t, J=7.5fi2), 7.34(1H, t). 7.56(1H, d, H=8.0Hz), 7.66(1H, d, 8.5Hz 
), 7.78(1H, d), 7.97(2H, d. J=8.3Hz), 8.06(1H, s), 8.15(2H, d, J=8.3H2) 

o 

IR(IBr) : 1620cb-'o 
Mass(FAB} : i/e 508(H+l)„ 
BP : 288. 0-292. 0-C„ 
<llffi{^160 ; 6- (2-^pn^>-lf>x;i/:}T:^;uA;wN-^>r;u) -i- 
(z-i7uu^>i/}v) -z-;i^}i^>7:^ 5 ^v/— ;i/T>^^'i7Aig (222 

) <D'^&> 

e—^JliSi^i^-l- (2-^DD^>5^;U) '■2-A^}V^>X-( Ki^'J-)l ( 
0.450g) ON, N-i;^^;i/4^;i/A7 5 K (15b1) ^ffitZN, N' -5b;i';ni;'i' * 
-^W (0.485g) ^-StcSo^.^fiT-mr^aj^Ufco O^^nTx h'j7;i/;^D^ 
^'>X;i'*>7 5 H (0.575g) fit)fi^Tifti/^D>j7>x-fe> (0.457g) ©N, N 
-i;/7-)lt^J\^2^Tl h- (5b1) ^aiSJDx.. 10O'CT72I^P^mf|iLfcc S£S«[^ 
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^^^ist'^^izui^x-mmmm^tcomhtcf^^:^m^^ ^^^^ 

^'J-)VTy^-t^2:,^ {2 2 2) ^Q.zeogmzo 
Ut^^ (2 2 2) ©Ifttt] 

'H-NMR(DMS0-d6. d) : 2.47(3H. s), 5.51(2H. s), 6.43(1H. d, J=7.5Hz), 7. 
12(4H. br s), 7.19(1H, t. J=7.6H2). 7.28-7.38(4H. a), 7.46(1H. d. J=8.3H 

z), 7.53(1H. d, J=7.9Hz). 7.78-7.82(2H.jnl^7J7mvJ')-. 

IR{KBr) : 1590ca-'o 

Mass(FAB) : a/e 474{M+l-NH3)o 
BP : 264.0-267.0-C, 

<'^Mm 16 1; S~±)jun^>( (2, i-i^i7uu^i^i/ji) -z-jA^ 
;1"*<>XW" ^ ^y-jb { 2 2 3 ) ®^fi£> 
6-*;i/3t?^i/-l- (2, 4-i?^DD^>'i;;i/) -2-^^;i,^>x-i' ^ 
(0.490g) i:N, N-i;^5^;b;^;i/Ar^ K (IS) CD^{bp{7^^> (8b1) ^ 
*^^TT-^^b2^:¥■9••J;^ (0.437g) SAD^, MT1.5!^^it#Lfco 28X 

(2, 4-->*^DD'^>>») -2-^^;i/^>X^ ^^jT'vr-;!, (2 2 3 
) (O.E40g) 

c<t;^% (2 2 3) <omm 

'H-NME(DMS0-d6, 6) : 2.48(3H, s), 5.54(2H, s), 6.41(1H. d, J=8.4Hz), 7. 
21-8.02(3H, a), 7.31(1H, dd, J=2.2 m SMz). 7.60(1H, d, J=8.4Hz), 7. 
7S(1H, a), 7.93(1H, s). 
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IR(KBr) : 1666cffl-.'o • 
ap : 112.0-114.0*0. 

, 4-i/*^DD^>i;;i/) iV'J-)\/ (2 2 4) 0^b£> 

-Ji (0.3i5g) <DN, N-i;^^;^:^;^A7'^ h* (5b1) ^?stN, n' -ti}\,7ii-)i 

(0.248g) <&-JgtCj!jn^> ^ST-ll^^JR^tbfco 0^l^■C^ 
>-l^>;^J^;^>7^ K (0.240g) fiUfi^*7'-lftfv^^D^>7^-b> (0.233g) m, 
^-V^^)\,^^}\^h7% Y (4ml) Jg^^jDx., 100*CT62^P^jS^ttfco 

■^^etfe)7kM*JKt4lw«:S^T-10%«K$j!lD;t^c, ^ □ D:};;i/Attiii (2111) b 

gPS^tfc, BSJC^tJ'y-;!/ (4iil) ilZOX^STk^T^jU-^ATK^M (4b1) ^ 
ilD;ti9-{C L^c^s lOX^SJT-pHS-etClSSUfc, ^tbbfc^^$«SiJ, T 
^ciiH^^*)6-^>-^>X)U-!i---;ii3)i'j'^^>( )i-Z-^>i;}V-l- (2, 4 - 
i^ifurj-<i^i;jl) (2 24) *0.310g^fe„ 

(2 24) CD^i4] 

'fl-NHE(DMS0-d6, (5) : 4.32(1H, s), 5,61(2H, s), 6.16(1H. d, J=8.4Hz), 7. 
09(1H, dd, J=8.4Stf 1.9Hz), 7.18-7.10(5H, b), 7.82-7.58{6H, b). 7.97(2 
H, d, J=7.6Hz), 8.10(1H, s), 12.43(1H, br s)o 
lE(KBr) : 1703cb-', ' , 

ap : 236.0 -238.0'Co 

<^mi 6 3 ; S-'^^'-tf ;i/-2-^>i;;u-l- {2 

, A~V^uu^yi/}\/) ^>X^ IV'J-)^ (2 2 5) ©■&fig> 

mMmi 5 2(D:^mzm\ 2-^>i/)i^-5-ti)i:n^i^-:- (2, i-t/^v 

ti^>y)l) ^i5^\/-;i/ (d.385g) ^ N, r -±i)\,if.-)],i^>(i^-J - 



wo 97/74334 



PCT/JP96/03858 



182 

;u (0.304g) . ^>-\i>7.)lt^yT^ K (0.294g) . i^Ttf ti/^q ';;>x-b> 
(0.285g) iP^5-^>-tf >;^;i,;^-;i/^j;i/M^-j';i,_2_^>^;i,_l_ 4- 

i^i'DD-Os;;!,) ^>X^5^^V-;u (2 2 5) (0.270g) $?§fco 
[Yb-^^J (2 2 5) <D4J!{$] 

'H-NMR(DMS0-d6, 6) : 4.28(2H. s), 5.52(2H, s), 6.I4(1H. d, J=8.4Hz), 7. 
21-7.06(6H, a). 7.42(1H. d. J=8.6Hz), 7.76-7.57(5H, b), 8.05-7.95(2H, b) 
, 8.24(1H, s), 12.43(1H, br s), 
IR(KBr) : 1691cm- '„ 
up : 107.0-110.0*Co 

--r;!/^^;!/) -2-t KD:^i/^>x^ = (2 2 6) o-&^> 

H-'^y-^>^}V:i-^=L}l-i-T I y -2- (t7x-;u-4-y;i.^^;uT5 ^ 

) -^>XT\ Y (o.4oog) (omm^m (5ii) izy^v^^ (o.220g 

tHZyi^y'-)l (lOil) , lOXJgiJ (0.50g> . 35X«K (0.35g) ^mX. eO'CT 

;i/;}v-;i,*;wT^>r;b-l- (K7x-;b-4->r;M^;b) -2-hKD^i/.^> 

$ ( 2 2 6 ) (0.219g) $^^§fco 

[^b^ (2 2 6) ©«3f4] 

'H-MMR(DMS0-d6, d) : 5.07(2H. s), 7.08(1H. d, J=8.2Hz), 7.33-7.39(3B, n 
), 7.44(2H, t, J=7.5Hz), 7.60-7.65(7H, a). 7.66-7. 72(2H, n). 7.96-7.80(2 
H, a), 11.46(1H. s), 12.34(1H, s)o 
lE(Kfir) : 1704, 1686cffl-'o 
Mass(PD) : a/e 483(H) » 
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BP : 268.7-273. 9*Co 

--()]^/^Jl) -2-^;i/*7'h-<>X-f ^^^;-;u (2 2 7) CD^fife> 
N-'^>-lf>:^;i':t^-;p*;i//t^r>f ;u-4-7 5. -3- (t7xr:;i<-4-'f ;i/ 

jt^JlTK^) ^>XTl K (O.SOOg) (lOml) j^fftt-fiR^b^S^ 

(2b1) ^ia^. iO'CHlOmmm^Ltzo i^Vur^}lAt^:§:1iU^X^iiiLtzU 

01 -;i/-4-'f 5';u) -2-^;i/*7"h'^>X>f ^ ^^v^-;u (2 2 7 ) (0.71 

9g) ^ntzc 

[<b^«5 (2 2 7) (D^m 

'H-NMIl(DMS0-d6, 6) : 5.55(2H, s), 7.28(1H, d, J=8.4Hz), 7.35(1H, t, J=6 
.3H2), 7.39-7.47(4H, n), 7.61-7.65(6H, ■), 7.69(1H, t, J=7.4Hz), 7.78(1H 
, dd, J=8.4 &U 1.4Hz), 7.87(1H, s), 7.81-7.98(2H, a), 12.51(1H. s). 13 
.29(1H, s)o 
la(KBr) : 1701cb-'o 
BP : 320.0- 321. 0'C, , 

~'{)l';i^Jl) -2-^ h^i^^>X-( S.V'J-)\^ (2 2 8) <D^g!t> 

N-'<>-i?>:^;i/pfc-;b-4-7'5 y -3- {\fy::^-)\^-4->(Jlyl^}\,Tl/ 
) 'OXr * K (0.400g) (O^&t^m iiMl) tcr h?^ (0.250g) 

§iDx.x 8o-CT!2i^^iti^ufc« SfS?«tc:-;»<^/-;ws2io^. mmLtzt^m^ m 

i&feo JSSa:T-bh> (iBl) t^^>'-;u (8b1) ®?l^^j^T^5fe?^, ftSU. IE 
^g■r5^:fct^J:t)6-'^>^f>;^;^*-;^;!J;^>'^''E'^>'^^l- (tf7xr.;i/-4 - 
-2-;>f h^v-^^X-f (2 2 8) (0.280g) ^mz o 

[<b^ (2 2 8) ©^i43 

'H-JiMR(DHS0-d6, <5) : 4.17(3H, s), 5.33(2H, s), 7.30(2H, d, J=8.2e2), 7. 
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35(1H, t, J=7.4H2), 7.44(2H, t, J=7.5H2). 7.50(1H, d, J=8.4Hz). 7.60-7.6 
5(6fl, B), 7.68-7. 72(2H. ■). 7:98-8.01(2H. m). 8.05(1H, d, J=i.5H2), 8.18 
(IH, s), 12.50(1H. s), 
IR(KBr) : leSOcB"', ■ 
■P : 136. 0-138. 5'C, 

-^;M^;1/) -Z-tiJ\.^^^i^^y7:^ X ( 2 2 9) (D^^> 

) '^>X7'^ K (0.400g) ON. N-v^^;^;^;^A7'= K (3b1) gfft^c h 'J:i: 

mm : B^Kx5^;i./^^ ^_;u=9/l) T'mSStSd J: 6— <>4f> 
'<>X>r^^^y-;i.OffiiKK^*f|fec (lal) tpi^^~-)l (5,1) 

t^*»u 6o*c-ei5i^F^3t#bfec ^m<ttivt^A^mm-(^^mLxiSriiim^^ 

;i/-4--C;i.p(^;i.) -2-*;i/;tf:Jpi/-<>X'r^^V-;i, ( 2 2 9 ) (0.245g) 
C<b^ (2 2 9) (O^m 

'H-NMR(DMS0-d6, 6) : 5.44(2H, s). J.23(lH. d. J=8.4Hz). 7.36(1H. t. J=7 
.6Hz), 7.41(2H, d. J=8.1Hz), 7.45(2R. t, J=7.5Hz), 7.58(2H. t, J=7.8Hz). 
7.60-7.71(7H, a), 7.94(2H, d, J=8.3H2). 12.38(1H, s), 12.52(1H, s)o 
la(IBr) : 1670cffl-'e 
MP : 247.5-250.0*00 

->()l^7-Jl) -2-;^^}\^TKJ-<>X^^y'J-)\^ (2 3 0) CD^fi£> 
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'^VXT^ H (0.300g) ^ /^Ji^-iV^ti/T^-V (0.200g) 
s (5il) RTJFT-^h> (5b1) ©ig^%$:§iat:•l2^P^^t^?tfc. 

^?>tc97XiSK (Iml) ^iQt. gSt43l^r^JSI?Lf;o SJ5&?«lC20S^SJ7k3S:^ 

)V-A--{ -Z-/.^)VTl>f^>X^ (2 3 0) (O.UOg 

) ^mzo 

C^b^^ (2 3 0) 

'H-NHR(DHS0-d6, <5) : 2.98(3H, d, J=4.4Hz), 5.34(2H, s). 7.22(2H, d. J=8 
.2Hz), 7.26(1H, d, J=8.4Hz), 7.34(1H, t, J=7.3Hz), 7.44(2H. t, J=7.5Hz), 
7.57(ZH, t, J=7.6Hz), 7.59-7.68(6H, n), 7.76(1H, s), 7.95(2H. d, J=7.4H 
z), 12.28(1H, s)o 
IR(KBr). : 1672cb-'o 
Hass(FAB). : i/e 497(M+1), 
■p : 225.0-228.0'Co 

t7x:r;^-4-'l';^^5^;^) ^^r^j-jv {2 3 i) (0-^&> 

^^)VTKJ) 'OXT^ Kd.soog) -tcy^y-;u (lOml) . T±hy (lOml 

) . XD^i/T^ (o.395g) ^mx. ^u-^mmfs. BO'crzommmnLtzo 

v7DD*;uAJ:7K*lin^ttiiiLfco ^WiMii^^ (60) SlgU BSSS/'; 
K7x^;i/-4-'(';v^^;v) ^>X'< 5.r^/->'V' (2 3 1 ) (0.135g) 
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o 

[-fb-^^ (2 3 1) tD^^a] 

'H-NHR(DHS0-d6, d) : 5.32(2H. s), 6.77(2H, s), 7.05(1H, d. J=8.8Hz), 7. 
21(2H, d, J=8,3Hz), 7.31-7.38(4H. b), 7.43(2H. t, J=7.5H2), 7.58-7.65(6H 
, b), 7.79-7.82(2H, ■)» 
lE(KBr) : 1684cb-'o 
Mass(FAB) : B/e 483(Mil)o 
BP : 352.5-355.0*C„ 

, ~^ ^^L?^^ ^ rj~ °TZ'g_^j"l^^^ ^ ^ ^'/-;i/tt 'J -^Ajg ( 2 3 2 ) CD-t 

• ^> . , ■ . , • 

) -OXTK H (0.300g) ON, N-s;>>{5^;i/jJt;UA7'^ K (2ml) ^fSth 'jx 

(o.oeog) tm^tr^^u;!/ (o.o84g) ^m^. m^z-Lmrsmnb 

>-tf >:;^;u*-;b-3- (t7x-;k-4-'l';b^x;i/:>'$ y ) -4-:/5^'J ;U7' 
^y^^XT^ K (0.250g) ^mz, Ztiiz. (5b1) i:355^i? (0. 

50g) SSnx.. 60-CT-3I^P^mi^bfco 20XJ^Sb!kl^*'J'i7A:&2iDx.TSi&^*?± 

-rDi;;u^>X'r ^:5^\;-;v*'j'i;A^ (2 3 2) (o.i57g) :&?#fco 

Lit^^ (2 3 2) 

'H-KMa(DMS0-d6. (5 ) : 0,95(3H, t, J=7.4H2). 1.77(2H, q, J=7.5Hz),' 2.82( 
2H. t. J=7.5Hz), 5.55(2H, s), 7.11(2H, d, J=8.2H2), 7.32-7.38(4H, a). 7. 
43(2H, t, J=7.5Hz), 7.47(1H, d, J=8.4H2), 7.58-7.64(4H, m), 7.79-7.83(3H 



wo 97/24334 



PCT/JP96flJ3858 



187 

, a), 7.96(1H. s)c 
IR(Nujol) : 1592cin-'o 
Mass(FAB) : n/e 548(M+l)o 
BP : 279. 0-282. 0'Co 

-Z-n-^r^Jl^^X-i lV'J-}\^ (2 3 3) <0^fi£> 

x^;u-4-'<';u^7-;i/7^ >») ^VXr^H (0.400g) , h'Jx^;u7^> (0 
.OSOg) ^ (0.170g) 7t>»e)6-'^>-b*>:^;i/:^:i;U;f7;b/'5^'f ;i/ 

-1- (i^7xii;i/-4--r;i/^^;i') -2-xi-^zr^)v^yx>( (2 

3 3) (0.232g) 4?tfcc 
C<b^ (2 3 3) Otl{43 

'H-NMR(DMS0-d6, ,<5) : 0.79(3H, t, J=7.3Hz), 1.12-1.24(6H. 1.24-1. 31( 

2H, b), 1.66-1. 73(2H, b), 2.84(2H, t, J=7.6Hz). 5.58(2H, s), 7.14(2H, d, 
J=8.1Hz), 7.34(2H, t, J=7.6Hz), 7.43(2H, t, J=7.4Hz), 7.52-7.66(7H, b), 
7.75(1H, d. J=8.8Hz), 7.95(2H, d, J=7.6Hz), 8.15(1H, s), 12.45(1H, s), 

la(KBr) : 1688cb-'o 

bp : 112.0-117.5'Ce 
<^IS0yi7 2 ; 6-^>-tf>;^;i/:^-;i/*;i'M^'l';i'-l- (,C7xr:;b-4 

--OV:^^}],) -Z-!?uu^^}V^>'X^ K^'J-}\^ ( 2 3 4) CD^fiE> 
H^lg^J 1 7 0 o;?^£(c^i£v^^ N— >x;u*:i;i/-4-T^ ^-3- (b:7 

3L=.)V-^-^ }\,^^}VTU) ^>-X7\Y (0.300g) , hUxr;!.^^^ (0 

.060g) X ig^^UUT-^7-)V (0.102g) i?h^-^>-^:y7.}\^t^-}Vi:}}\^f^'^>( 

(t:7xx.;u-4-i';i/j>(5^;i/) -2-i'DO;>t-7-;u^>x-i' ^ 
(2 3 4) (0.193g) -^mzo 
[^^^ ( 2 3 4 ) O^tt] 
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'H-NHR(DMS0-d6. 5) : 5.10(2H, s). 5.71(2H. s), 7,23(2H, d. J=8.3Hz), 7. 
35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5H2), 7.60-7.56(8H, a). 7.69(1H, t, 
J=7.5Hz), 7.75-7.81(2H, n), 7.98-8.01(2fl, n). 8,16(1H, s), 12;52(1H, s) 

o ■ 

IR(KBr) : 1700ca-'o 
■p : 220.5-223.5'Co 

--f -z-^ h=^i^?^^}i^>x^ ^y^j-ji (2 3 5) cd-&^> 

)l/.'^JVT I ) ^>XT K K (0.400g) ; h'Ja:f-;bT^> (0 
.115g) . igitji y^i/7-t^)l (QAZig) 1?,^5-^>-^y7.j\,t^-jii])\,;^=t. 

--'I'Caas) (o.i83f) sfffcc 

[<b^«!» (2 3 5) (D^m 

•H-NMR(DMS0-d6, 6) : 3.31(3H. s), 4.72(2H. s). 5.63(2H. s). 7.23(2H, d, 
J=8.3Hz), 7.35(1H. t, J=7.4Hz), 7.44(2H. t, J=7.5Hz), 7.60-7.65(6H, a), 
7.70(1H, t, J=7.5H2). 7.72-7.79(2H, a). 7.98-8.01(2H. a), 8.18(1H, s).' 

12.50(1H, s). 

lE(KBr) : 1690cb-'o 

■p : 195. 0-198. 0*C« 

--f^^^;!/) -2-i-7*pl^;i/^>X'f iJ>^Aig (2 3 6) 

%Mmi 7 Oo;&^{3t^i\,;N-^>-if>:^ju*-;u-4-7~ >'-3- (t7 
xr.;i.-4-'r;i/yf-;i'T^y ) ^>XTi. K (0.400g) , h <Jxf^;w7'$ > (0 

.080g) , jgfl:>f v7'5^u;i/ (o.n2g) ^Ji3|!s^cs;&ufe. mi^mi^/^ y- 
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-^}V;^^Jl) -2-i-rDt;U'^>X-< 5y\/-;U:^j'J'i7A^ (2 3 6) (0. 
167g) ■Cfec.fco . 

(2 3 6) CD^tS] 

'H-NMR(DMS0-d6, 6) : 1.26(6H, d, J=6.8H2), 3.25-3.40(lH, m), 5.58(2H, s 
), 7.09(2H, d, J=8.3Hz). 7.32-7.37(4H, b), 7.43(2H, t, J=7.5Hz). 7.48(1H 
, d, J=8.4Hz), 7.58-7.64(4H, b), 7,79-7.83(3H, b), 7.95(1H, s), 
lE(Nujol) : 1592ca-'e 
Mass(FAB) : a/e 548(M+l)o 
■p : 310.1 -312. 7*Co 

<lliliW17 5 ;B-^>-\i->7,)lt>=.Ji'ti)V/'^'E'{ (K7z:-;i/-4 
-^Jljt^Jl') -2-^^;i/5"2f-^>X'f (2 3 7) cr)^g£> . 

6-^>-tf >;^;i/:t;-;U3b;i/M^>r;i/-l- ( t:7 x -;u-4-i';i/;^7--'l/) -2 

-^;i/*7'h^>X'f (o.slog) o;*^^-;!/ (Sbi) ^m^zny^m 

^b^U-^ATk^ffi (0.323g) . tK (2ml) s «£V>T3 'i7{b^ (0.123g) SJP 
^S-e2l$P^«^$Ufcc 10X^KTpH5-6lwlSSL. *fiiJ Lfel^g^SSiJ, & 
«^t-^cii:lzJ: D6-'^>-fe*>^-'i/4^--'l'*^i'^^=c'f^i'-l- (lf7x-;i/-4- 
'r;i/><^;i/) -2-^5^;!/5^:t'^>X'f (2 3 7) (0.281g) ^mtz 

o 

[<b^ (2 3 7) 

'H-NME(DMS0-d6. d) : 2.75(3H. s), 5.48(2H, s), 7.25(2H, d, J=8.3Hz), 7. 
35(1H, t, J=7.4Hz), 7.44(2H, t. J=7.5Hz), 7.60-7.66(7H, n), 7.68-7. 75(2H 
, ■), 7.82-7.99{2H. b). 8.19(1H, d, J=1.6Hz), 12.43(1H, s)o 
lE(Br) : 1685ce-'c 
BP : 218. 8-220, 4*Ce 
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--OlZ-^M -Z-:L^)l^:t^>7:^ IV'J-JV ( 2 3 8) ©^fig> 

^Mf^l 7 5©^^£{c^^f^^v 6-'^>-b'>;^;i'^-;i/*;i/M^-i';i,-i- (t:7 
x-;u-4-'f;i/^5^;u) -2-p<;i':iJ7'h'<>X'f ^ (0.240g) ha^^ 

'fbx5";u (0.117g) i?^B-^>-^>XJin---)ltiJl/'^=t^ (t^7x:i;i. 
-4-<;i/p<f-Jl/) -2-x^;i/^:t-^>X'r ^^'V-;!/ (2 3 8) (0.225g) ^ 

at-^^ (2 3 8) 0«] 

'H-HHR(DMS0-d6, g) : 1.39(3H, t/ J=7.3Hz). 3.37(2H, q. MJHz).._M^^^ 
H, s), 7.24(2H, d, J=8.1H2), 7.35(1H, t, J=7.1Hz), 7.44(2H, t, J=7.6Hz), 
7.57-7.68(8H, m), 7.75(1H, d, J=8.4Hz), 7.98(2H, d, J=7.5Hz), 8.15UH, 
s), 12.43(1H, s)o 
I&(KBr) : 1686cm- 'o 
BP : 125.5-129. 5'C„ . 

<'^mi7 7 ; 6-'<>-e>;^;u*-;V'*;u>'^^-f ;i/-l- (t7x:i;i/-4 
-^Jl;^'^Jl) -Z-n-rv\::}V^:^^>X-( ^V'J-)l (2 3 9) <D<^m> 

x-;i/-4-'i'>l/p{^;i') -2-^;i/Arh^>XW' (0.2206) t3'^ 
^bn-rpi^;!/ (o.ii7g) i>e)6-'^>Hf >x;i/*ii;i/*;w?^'i';u-l- (tf7 
xzi;i/-4-'f ;u^^;i/) -2-n-7'D t:ji/-^:!i-'^>X'f 5 (2 39) 

(0.156g) 

[fl:^^ (2 3 9) (Dmm 

•H-NHE(DHS0-d6, (5) : 0.97{3H, t, J=7.4Hz), 1.76(2H, q, J=7.2Hz), 3.29-3 
.36(2H, b), 5.48(2H, s), 7,24(2H, d, J=8.3Hz), 7.35(1H, t, J=7.3Hz). 7.4 
4(2H, t, J=7.4Hz), 7.58-7.71(8H, a), 7,74(1H, dd, J=8.5 St5 l.THz), 7.9 
9(2H, d, J=7.7Hz), 8.17(1H. s), 12.43(1H, s)o 
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IR(KBr) : 1690cb-', 
BP : 106. 0-111. 5-Co 

<UMmn& ; 6-'^>-tf>;^->u*-;u>b;UA^^';i/-l- (i^7x:i;i/-4 
-/(Jl;<^)V) -2-n — ^^i/)l^:i-^>X^ KV'J-}l' (2 4 0) ©•&Efe> 

mMmn 5(Dl3^izm\ 6-^>-l?>;^;^;^:::;l/*;^>'^■^-1';^-l- (t7 
x-;b-4-'<;i/^^;i/) -2->;i/*rh'>^>X^ ^ (0.250g) fca-!? 
<bn-'\^i^;i/ (0.166g) >{pt>6-'^>-y>:^;i'^r.;i/:ib;i'/^^-<;i/-l- (t:7 
x-;u-4--f -2-n-'N^i/;i'^;^'^>X^' 5 V'J-JV (2 4 0) 

(0.212g) ^mtzo 

iit-^^ (240) (om^m 

'H-m(DMS0-d6, d) : 0.82(3H, t, J=7.9H2), 1.19-1. 33(4H, m), 1.33-1.44( 

2H, b), 1.68-1. 75(2H, b), 3.30-3.43(2H, a), 5.48(2H, s), 7,23(2H. d, J=8 

.2Hz), 7.3S(1H, t, J=7.1Hz), 7.44(2H, t, J=7.6Hz), 7.60-7.75(9H, a), 8.0 

0(2H, d, J=7.7Hz), 8.19(1H, s), 12.44(1H, s)o 

IR(£Br) : 1688cb-'o 

BP : 139.5-141.0*C(^g?)c 

<^mm 17 9 ; 6-'<>-i?>;^;i':^-;i/*;w^^-f;i/-i- (t:7i-;i/-4 
--f ;i/;<^;i/) '^>X-f ( 2 4 1) o^fi£> 

n~'^>-\i>:^}i/-t^-}i-4-7^ -3- (t7x^;b-4-'<';i/p«T-;i/7'^ ^ 
) ^>XTK K (0.400g) (2Br) ®ii^^*90-Ct?3I^F^itJ?bfeo 

'>^>-tf>x;i/;^-;i^*;i/n^-r;i/-l- (t7x:i;b-4-'i';i/^7-;i') ^^X'f 
<^'J~-}1 (2 4 1) (0.243g) <fe^^co 
C^^tr (241) 

'H-NHR(DHS0-d6, 5) : 5.60(2H, s), 7.35(1H, t, J=7.2Hz), 7.39(2H, d, J=8 
.2Hz). 7.44(2H, t, J=7.6Hz). 7.61-7.77(9H, a), 8.00(2H, d, J=7.7Hz), 8.2 
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6(1H. s). 8.65(1H, s), 12.5(1H, s)o 
lE(ICBr) : 1683ca-'o 
np : 141.5-143. 6'Co 
<^^1 80 ; 1- (4-'^>i;;^3^4^^>i^;^) -2-p(>;i.-6- [ (z 

-ox-f (2 4 2) CD-^J5g> 

>i^JVTlJ) -<>XTK¥ (0.434g) lli^SS (4b1) fcx^y-;u (8b1) ;^Jn 

pi:=^i/-c>i;;v) -2-^^;i,-6- [ {2-ir U >[?;i/yN-^>^;u} ^ 

^X-f ^ ( 2 4 2) $0.375g#fe<, 

C^b-^^ (2 4 2) 

'H-NMR(CDCl3, d) : 2.59(3H. s), 4.78(2H, d, J=4.8Hz), 5.01(2H. s), 5.31 
(2H. s), 6.89(2H, d, J=8.7H2), 6.99(2H. d. J=8.6Hz), 7.21(1H, dd, J=5.1 
St5 7.4Hz), 7.29-7.42(6H, b), 7.62(1H, br t), 7.65-7.75{3H, u), 7.98{1H 
. s), 8.57(1H, d, J =4.1Hz)c 
Il(IBr) : 1640cH-'„ 
BP : 169.0-170. 0°Co 

<mmmi 8 1 ;2-jt^)l-l~ (3, 4~/^'f-\^yi^zt^i^^>i^)l) -6- 
C (2-t:U i3}lJ^=?:^}iJ^>X^ lir^J~-)i (2 4 3) OD^fig 

> 

N- (2-t;'ji;;i/;»<^;p) -4-7'-bf^;i/7 5 y-3- (3, 4-^g^i/>i;:t:^^ 

i/^>i/}lT^^) ^yXT^ h* (0.490g) {IgfS? (2b1) t^^J-JV (5b1) 
^^.DT>i^^7/- (^JSIfiS : ifg^xf-;i//^:J'.^-;i/=9/l) -f^gSSU ff^K 
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3, 4-^^u>v>J-^S^-i>i;;i/) -6- [ (2-tf'JS/*;i/;>i^;i.) *;i/;^^'f ;i/ 
} ^yX-< <V'J-)l {2 4 3) iQ.ZlOgmco 
[<fc^tJ (2 4 3) OtJtt] 

'H-NME(CDCl3, 6) : 2.59(3H, s), 4.78(2H, d, J=4.8Hz), 5.28(2H, s), 5.93 
(2H, s), 6.51(1H, d, J=1.6Hz), 6.55(1H, dd. J=1.4 RXf 7.9H2). 6.72(2H, 
d, J=8.0Hz), 7.22(1H, dd, J=6.7 Rlf 5.0Hz), 7.34(1H, d, J=7.7Hz), 7.62( 
IH, br t). 7.67-7.75(3H, ■), 7.96(1H, d, J=l.lHz), 8.58(1H, d. J=4.9Hz) 

o 

IR(KBr) : 1637ca-'o 
■p : 190. 5-192. 0*Co 

- [4- (1, 2, 3-7^TS;y^/-;i/-4-'(';i') ^>X^ l^'J-^Ji' 

Hife^Ol 8 0©>5£^C^j^^^^ N- (2- 'J -A-7-\:^)Vr^y' 
-3- [4- (1, 2, Z-f-7i^T'J-JV-^--( )l) -^>i^JlTl^'} ^>X7l 

h' (o.50g) i>e)2-^^;i/-6- [ (2-1^ ';s/*;i'^^>ii') *;i/m-^^;i/3 -i- 
[4- (1, 2, 3-5^7's;:j'^>^-;1'-4--y;u) ^>i^;i'] 'OX^ $ ( 

2 4 4) (0.33g) $:^§fco 
C-fb^tJ (2 4 4) 

'H-NMR(CDCh, d) : 2.58(3H, s), 4.58(2H, d, J=5.9Hz). 5.62(2H, s), 7.24 
(IH, dd, J=7.3 at^ 5.0Hz), 7.28-7.33(3H, m), 7.64(1H, d,.J=8.4Hz), 7.73 
(IH, dt, J=7.7 Rtl 1.6Hz), 7.81(1H, dd, J=8.4 RTJ^ 1.3Hz), 8.10(1H, d. 
J=8.2Hz), 8.13(1H, s), 8.49(1H, d, J=4.2H2), 9.04(1H, t, J=5.9Hz), 9.58( 
IH, s)o 

m(EBr) : 1642cb-'o 
BP : 216. 0-217. 0-Co 
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<Mmm i 8 3 ; 6 — i>4f >;^;^:^-;^*;^;^•^E^';^-l- (2, 4-i;y}]yt 
-z-ji^}V^:,X^ KiT^J-jl (2 4 5) (D-^^> 

)ITK^) ^>XTK r(0.370g)^10X«S? (3.3g) , (6b1)\ ;K 

f-fb^ife (2 4 5) CDi^] 

•H-NMR(DMS0-d6, 6) : 2.53(3H. s), 5.56(2H, s). 5.95-7.01{lH, b). 7.04(1 
H, dt, J=8.7 RU 1.4H2), 7.32(1H, dt, J=10.7 SU^ Z.lHz), 7.59-7.56(3H. 
»). 7.68-7.74(2H. m). 8.00(2H, d, J=8.1Hz). 8.13(m. s). 12.43(1H, 5). 
IB(Or) : 1686cB-'o 

BP : 234.5-235.5*C(^)!¥<£^^)o 

-'<;i'p<^;i/) -2-7x -;i.^>X-f $ ( 2 4 6 ) ©^^> 

N — i>Hf -;i,-4-7 ^ ^ -3- ( 1^7 x - ;i/-4- t^;!.^ ^ y 

) ^>XTK H (O.SOOg) ©N, N-i;^f-;b:^;VAT5 K (Sal). ^jSt h Ux 

(o.iisg) j:«fl:'<>y>r;i/' (o.200g) $jnx.fco ggTisi^HJt^ 

HiLfzi^m^mtbs ^*ftTs:I^:^ci»3N-^>^f>;^;^:}^-;^-4--^>^^>^;^ 
■7^y'-3- (i;7x:i;u-4->r;by^;i/7'^y) KOfflSStJ (0. 

393g) cnSHli^fiJl 8 3c^>:&StwioTs 6-'<>•tf>::^;^;^^-;^;!7 

;i/M^i';i'"i- (fc:7x-;u-4--i';b^5';i/) -z-7 :l-;\,^>x^ i'$r^j 
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-;i'(2 4 6) (0.270g) ic^aufco . 
[<b^«!I (2 4 6) 0)^m 

'H-NMR(DMS0-d6, 6) : 5.70(2H, s), 7.07(2H, d, J=8.2H2), 7.32-7.37(lH, d 
), 7.43(2H, t, J=5.7Hz), 7.53-7.58(2H, m), 7.58-7.65(7H, m), 7.68-7.72(1 
H. a), 7.77(2H, dd, J=7.5 RlF 1.5Hz), 7.8l-7.83(2H, b), 7.98-8.02(2H, d 
). 8.22(1H, s). 12.47(1H. s)c 
IR(Or) : 1690cB-'o 
BP : 138. 5-139. 5°Co 

<llite£?!ll8 5 ; 6-'^>-tf >;^;J/;^r.;i/:tj;u;'?^^;i/-2-^5";i'-l- (2- 
n h D^>i;;i/) ^>X-f 5 y ( 2 4 7 ) 0-&jE!lc> 

- (2-^ hD^>i;;i/T = y) 'OXT^ h' (0.79g) A»e.6-^>.-^?>x;^^^ 
-;i'*;i/A^'f ;i/-2-^f-;i/-l- (2-- b d'>c>j;;i/) ^^x^r ^ 

(2 4 7) (0.237g) imzc 

[Yb-^ (2 4 7) ] . 

•H-NMa(DMS0-d6, 6) : 2.48(3H, s), 5.01(2H, s). 5.g3(2H, s), 6.28-6.30(1 

H, ■), 7.55-7.62(4H, b), 7.64-7. 74(3H, a), 7.97(2H. d, 'j=8.0Hz), 8-10(lH 

, s). 8.22-8.28(ie, a), 12.39(1H. s)o 

lE(KBr) : 1686cm-', 

BP : 269.5-272.5(^)i?4P|i9)o ' 

<lli66fia|l 8 6 ; 6-^>-f>x;i/*-;i'*;i'A-^-r;i/-2-.;(f-;i/-l-^> 
i^}\^^>:X>[ ^ (2 4 8) ©■&b!c> 

-^yi/)\^TX J^yX7X Y (0.38g) if>e)6-^>-lf>;^;i/;^:-;i/*;w\^^ 
;u-2-^f-;i/-i-^>i;;i/'^>x-r ^trv-;u (2 4 8) (o.222g) $^fco 

Cfb^ (2 4 8) (DiSam 
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•H-NHR(DHS0-d6, d) : 2.54(3H, s). 5.55{2H, s). 7.12(2H, d. J-7.9Hz), 7. 
28(1H. t. J=7.3Hz). 7.34(2H. t. J=7.0H2), 7.61-7.66(3H, b), 7.69-7.76(2H 
,,m), 8.00(2H. d, J=7.9Hz), 8.18(1H. s), 12.43(1H, s)« 
IR(KBr) : 1695ca-'. 

ap : 260.0-262.0'C(i9-»>£#a), 

- (4-~ ha^>i;jlTiy) ^yXT-^ K (0.505g) A.^6-^>-b->;^;u;j. 

(2 4 9) (0.255g) S^a-atUT^fcc tfc, jS^ftSffl^f 5 CI J; 06-^ 

^^y"-;b:«j.Je7A« (2 5 0) (0.136g).$iKB-ai:tTftfee 
l^t-^m (2 4 9) ®ife^$3 

'H-NHE(DMS(H16. d) : 2.50(3H, s). 5.70(2H. s). 7.30(2E, d, J=8.7Hz). 7. 
52(2H, t. J=7.6Hz). 7.57(2H, d, J=8.3Hz). 7.76(1H, dd, J=8.4 SlF 1.4Hz) 
, 7.92(2H, d, J=7.3Hz), 8.05(1H, s), 8.20(2H, d, J=8.7Hz), 12.43(1H, s) 

ifi(£Br) : 1686ca-'„ 
■P : 164.5-167.0'Co 
Cfb-^^ (2 5 0) CD«5f$] 

'H-NMR(DMS0-d6, 6) : 2.51(3H, s), 5.B8(2H, s), 7.28(2H, d, J =8.5Hz). 7 
.32-7.41(3H, a), 7.46(1H, d, J=8.4Hz), 7.78-7.86(3H, m), 7.91(1H, s), 8. 
20(2H., d. J=8.5Hz). 
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IR(KBr) : 1594cb-'o 

BP : 325.0-328.0-C(t9-j|¥$^9)o 

:^i/'^>i?;i/) -2-pi5^;i/-<>X^ ^ (2 5 1) cD^5g> 

Ali (O.SOOg) . :gib 4-^>i?;V:i-:^-'<>i^;i/ (0.470g) , 20XKK7kS?* 'J 
•^A*Sf« (0.925g) ;at5N, N-f^^^;i'7^;i'A7'^ H (3al) ^&90-C 

;i/:^-;u-4-7'-b5';i/T^ y -3- 1 ^) 

-^^;i/^>X^ (2 5 1) ^o.i60gf§fco 

iih^ (2 5 

'H-m(DHS0-d6, (5) : 2.54(3H, s), 5.05(2H, s), 5.44(2H, s), 7.09(2H, d. 
J=8.7Hz), 7.32(2H, d, J=7.0H2), 7.29-7.44(5H, b), 7.58-7.67(3H, a), 7.6 
8-7.75(2H, a). 7.79-8. 02(2H, m), 8.18(iH, s), 12.46(1H, s)o 
IUUt) : 1685cB-'o 
ap : 111.0-114.0-Cc 

V 

>X>f $ (2 5 2) (0'^^> 

N- (2-t:'Ji?;w;^7^;i') -4-:7'-fef';i'T? y-3-- ^ D^>xr ^ h-©i(s 

iSSi^ (l.OOg) ti^il (8b1) t^^r^-Jl^ (12nl) ro?l^®>(;5%-'^7>"t7 A/ 
^1^ (O.lOg) ^mX. TK^^ffl^T. 80-CT7I^P^aitUfco S^^^ffiSULv 

>:fc{::<tDs 2-^^;u-5- [ (2-t^U>';i'^^>'i') -;>x^ 
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l^^J-Ji^ (2 5 2) (0.57g) ^mco 
(2 5 2) 6D!g3tt] 

'H-NHE(CDCl3. d) : 2.52(3H, s), 4.59{ZH. d, J=5.9Hz), 7.26(1H. dd, J=7. 
1 RXJF 5.1Hz), 7:33(1H. d, J=7. 81k ), 7.50 (IH, d, J=8.4Hz). 7.72-7. 78(2H. 
«), 8.08(1H, s), 8.51(1H, d. j=4.8Hz), 9.04(1H. t, J=5.8Hz), 12.44{1H, . 
s)„ 

IR(Or) : 1641cB-'o 
■P : 212. 0-215. 0'Co 

5.g,^gLLy_\ ^ 9 2 ; l-^>-g>:;^;i/»-;u-2-y^;u-f;- [ (9-i^ 

Ui^JiA^jv) *;wt^^';i-3 -ox-f ^^iZ-JU (2 5 3) Rm—^y'\f>7. 

'J-)l (2 5 4) 0^&> 

i.oog) {zi;^DD^^'> (iObD i: h'Ji5^;i/>^> (o.760g) $5dx., ^loiz 
lgfl:-<>-lf>;^;i,*-;i. (0.994g) SiSTLfco 3^P^}S|$Lfe^v SfSfft^TKX- 

) -vmWLTi>i:y l-^>-if>7,)\^Tf^-JU-Z->^f-)\,-6- [ (2-i^ 

5- [ (2-t^Ui;;M5^;i.) >tj;wt^>f )w] -ox-f A-ry-;Ko^^fej:£i.38 

: SfKxf^;u/^^./_;i.=ioo/3) -eJ^KtSc: iiti: t). ^S4*01-'^;>^f > 

^^J-)l (2 5 3) S:0.550g, i6i^01-^>-^>7.JVt^-}\,-z-/^)i^5- [ 
(2-KUS;;i.>(f-;i') ti)l}^=c^}\^} ^yX-i K^'J-)i. (2 5 4) ^0.540g 
^^^iim<tji^l^> (1.5ial) C^iptx i^:3^5^;i'X-5^;i,;£i!,Qx.T^g 
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[^^tl (2 5 3) 

'H-NMR(CDCh, 6) : 2.84(3H. s), 4.81(2H, d. J=4.8Hz), 7.Z4(1H, dd, J=5. 
1 St5 7-3Hz). 7.37(1H, d, J=7.7Hz), 7.53(2H, dd, J=7.9 7.5Hz). 7.6 
3-7.74(2H, m), 7.85(1H, dd, J=8.4 RU 1.2Hz), 7.97(2H. dd, J=9.6 1 
.IHz), 8.58-8.61(2H, a), 
IR(KBr) : 1636cb-'» 
ap : 163. 4-164. 3'Co 
Cft^fe) ( 2 5 4 ) ©^^i] 

'H-NMR(CDCh. <5):2.83(3H, s), 4.78(2H, d. J=4.7Hz). 7.23(1H, dd, J=4.9 
RXJ^ 8.6Hz), 7.34(1H, d, J=7.9Hz), 7.53(2H, dd, J=7.5 8.4Hz), 7.64- 
7.75(3H, a), 7.91-7.96(3H, id).8.10(1H, d, J=9.1Hz), 8.14(1H, d, J=1.3H2) 
, 8.56{1H, dd, J=4.9 SIF 1.0Hz)o 
IRdBr) : 1657cm", 
■p : 88.3-91. 3"Co 

1 9 3. 1 9 4 ;2-^f-;U-l- {4-- h v ^>i^)V) -6- [ (2 
-}iVi/)\^j^'r)l) ij;i/M-r'f (2 5 5) RIFZ-/-^ 

-5- [ (2-i^Ui^;i/;»«5^;i/) *;w^-^>r;^] 

>X'f 5 iT^y-;!/ ( 2 5 6 ) 0^fiK> 

(3.56g) tciN. }l-ifj^'^}lMl^T^ K (lOnl) . ^{tA--Yu^yi>)], (3. 
24g) STOSbdc#:J-KUe?A (2.52g) SllD^x 80*CT-2I^P^Mtfe. 

7i»^DTh^5^7 7'f - (?§«l?$ : B^Kx^;i//^^y-;i/=4/i) -efilSUT 
2-/f-;i,_l- (4-- hD^>i?;U) -6- [ (2- U s^;i/;i(f-;i/) 7j;w^^ 
>f;i'] '^^x-r ^5^y-;i'SV2-;^f-;i'-i- (4-^: h P^>i^;i/) -5- [ ( 
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2-}^^}i/Jl^^jl) :i3ji,;^^^';v]^>X'r ^i^y-;i/tDfl^«!I^?§fco $6 
71//^ ^ y -;i/=85/15) ■CttSS^if*:*:^'*! ^ e> tc^nien>&i^ D d^;!. 

4-- ho^^i;;!,) -6- [, (2- U f-;!') ^>x-<' ^ 

^^/-^l/ (2 5 5) ?&1.37g, 2-^^;i'-l- (4-r: hP^>i;;i/) -5- [ (2 

-t:i;i?;i'^^;i/) *;w^^>fju] ^yv-^u (2 5 6) ?fei.i9gf§fc - 

o 

i'H-NME(CDCh, 6) : 2.59(3H, s), 4.77{2H, d, J=4,8Hz), 5.48(2H, s), 7.09 
(2H, d, J=8.7Hz), 7.22(1H, dd, J=7.2 Si;^ 4.9H2), 7.33(1H. d, J=7.8Hz), 
7.66-7.70(2H, m), 7.73(1H, dd, J=8.4 St5 1.5Hz), 7.78(1H, d, J=8.4H2), 
7.91(1H, d, J=1.2Hz), 8.15-8.19(2H, b), 8.56(1H, d, J=4.6Hz)o 
IR(Br) : 1652cb-'„ 
■P : 116.1-119-1'C. 
[{b-&«5 ( 2 5 6 ) ©tl<4] 

'H-NMR(CDCh, 6) : 2.5S<3H, s), 4.79(2H, d, J=4.8H2), 5.46(2H. s), 7.17 
-7.24(4H. m), 7.35(1H, d, J=7.8H2), 7.69(2H, dt, J=7.6 l&TJ 1.7Hz), 7.83 
(IH, d, J=8.4Hz), 8.19(2H, d, J=8.6Hz), 8.26(1H, d, J=1.3Hz); 8.57(1H, d 
, J=4.8Hz)o 
IR{XBr) : 1634ca-'o 
BP : 203. 7-206. 3°Co 
<^«»I19 5^ 1 9 6 ; 2-y^;u-l- (2-7xx;i,3i5^;i,) -6- [ (2 

-fcfyy;i/>(7-;i/) ^^'J-)\^ (2 5 7) -&m-;f^^ 

;i/-l- (2-7xx;i/xf-;i/) -5- [ (2-t;U2^;p;<?->'U) *;i//^^>f;i/] ^ 
^X-f ^ ( 2 5 8 ) 0^fiK> 
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) ^JU/^^^^P] ^>X'< K^'J-J\^ (2.00g) tS'^^t.y (15. Og) 

e)2-^f-;V-I- (2-7x:r;i/Xf-Jl/) -6- [ (2-1^ 'Ji;;i/^^;i/) ^JW^ 
^-f;!/] ^ (2 5 7) (0.30g) i:2-^f^;b-l- (2-7x^ 

;ux^;i/) -5- C (2-ii>Ji^;M7-;w) *;uA-^^;i/] ^^x-f ( 

2 5 8) (0.23g) mtz, 
[{b^ ( 2 5 7 ) 

'H-NMR(CDCh, d) : 2.17(3H, s), 3.10(2H, t, J=6,8Hz), 4.35(2H, t, J=6.8 
Hz), 4.82{2H, d, J=4.8Hz). 6.92-6. 97(2H, b), 7.21-7.28(4H, b), 7,38(1H, 
d, J=7.8Hz), 7.78(1H. br t), 7.68-7.73(3H, b), 7.98(1H, d, J=0.9Hz), 8.6 
0(1H, ddi J=1.0 Slf 4.9Hz)o 
IR(neat) : 1633cB''e 

[ft^^S (2 5 8) 

'e-NMR(CDCh, <5) : 2.19(3H, s), 3.08(2H, t, J=6.8Hz), 4.35(2H, t, J=6.8 
Hz), 4.81(2H, d, J=4.8Hz). 6.91-6. 96(2H, b), 7.19-7.26(4H, b), 7.31(1H. 
d, J=8.4Hz), 7.36(1H, d, J=7.8Hz). 7.64-7.73(2H. m), 7.85(1H, dd, J=1.7 
St5 8.4Hz), 8.19{1H, d, J=1.3Hz), 8.58(1H, d, J=4.0Hz)c 
li(neat) : 1643cb"'o 

<nMm 1 9 7. 1 9 8 ; 1- (2, }Vta^>i?JV) -2-^f^;i/-6 

- C (2-t:'ji^;i/;<^ji/) ^vx^* ^ (259) Rm 

- (2, 4-i/7}i:i-D^>pj\^) -2-^f--'i'-5- c (2-i;'ji;;w^^;w) ti 

}l/'^'t^JU] ^>X^ K^'J-)V (2 6 0) <D^^> 

) ^^x-f ^ (l.oog) t%^z, 4-i/7)i^:fu^>i^ 



wo 97/24334 



PCT/JP9&03858 



202 

;i/ (l.OOg) (2, ^-i?7)ltu^>i/}l) -2-^^;i.-6- [ (2-1^ 

voX'T (2 5 9 ) (o.zsg) ti- ( 
2, 4-i;7;U:tO'^>i;;i/) -2-^^;i'-5- [ (2-1^ U ^b;^;^ 
^-r;!.] '^^X'f ^^J^V-;i/ (2 6 0) (0.25g) iScf^fco 
[{b^^ (2 5 9) 

'H-NME(CDC1j, <5) : 2.62(3fl, s), 4.78(2H, d, J=4.7Hz), 5.38{2H, s), 6.73 
-6.79(2H, b), 6.88(1H, t, J=10.0Hz), 7.24(1H, dd, J=7.3 St5 S.lHz), 7.3 
5(1H, d, J=7.8Hz), 7.67-7.76{4H, a), 7.97(1H, s), 8.58{1H, d, J=4.4Hz)o 

mUr) : 1642ca-', 

BP : 98.0- 104. 0*Cc 
Ut-^m (2 6 0) o^m 

'H-NMR(CDCl3, 6) : Z.62(3H, s), 4.79(2H, d, J=4.7Hz), 5.35(2H, s), 6.72 
-6.81{2H. b), 6.89(1H, t, J=9.8Hz), 7.22(1H, t, J=6.2Hz), 7.28(1H, d, J= 
8.4H2), 7.34(1H, d, J=7.SHz). 7.63-7.71(2H, b), 7;83(1H, d, J=8.4Hz), 7. 
97(1H, s), 8.57(1H. d, J=4.7Hz). 
IS(KBr) : 1647ci-'p 
bp : 143.5-144.0'Co 
<mMmi 9 9. 2 0 0; 1- U-7l^^>i^)l) -Z-^9)\^-6- [ (2 

-tfUS/*;v^-7^ji/) A;w^-^^;^3 ^yXH li^'J-)^ (2 6 l) j&m- (4- 

>X^ < ir^J-JV (2 6 2) 

2-^^;u-i- {4--hv^yi/}i) -6- [ (2-t'jJ^;i/.>(^;u) ijji/'i 

Z-t:Vt/)V/.=9-?l) Jb;i/n^'f '<>X-r ^ y'>^-;KDig-&^ (2.32g) iZ;^ 
(30b1) t.im'yi^tph/m.M. (0.20g) ^fin^. ^s. *ig^fflmT 
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85/15) T«9iU> I- (4-Z^y'^>'») -2-7{f-;i/-6- [ (2-1:^ 'J 

^ji/M^-f^i/] '^^X'f ~ ^^ywi/iii- (4-7'^ y^>i;;i/) -2 
-^^;u-5- [ 'ox-f ^ ^^7-;l/,$:$5' 

»»Jv $2«r5c:fct:i!3. 1- {^-7^/^>'J}\^) -2-^f^;u-6- [ (2 
-\i^}V)V^^}V) ti)\^n=^^ )\^'\ ^>X^ S.V'J-Jl (2 6 1) (0.354g) R 

m- {i-T^ ^^>i/)i) -2-;t^;i'-5- C (2-t:ij>';i/^7-;w) 

^•f;i'3 ^>X>f (2 6 2) (0.330g) ^ntzc 

l<t^^ (261) 

'H-NHR{CDCh, 6) : 3.00(3H, s), 4.98(2H, s). 5.88(2H, s), 7.55(2H, d, J 
=8.6H2), 7.69(2H, d, J=8.6Hz). 7.90(1H, d. J=8.6Hz), 7.96(1H. dt, J=7.1 
RXJF O.6H2), 8.12(1H, J=8.0Hz), 8.18(1H, dd, J=8.5 St5 1.4Hz). 8.55(1H. 
dt, J=8.0 RXf 1.7Hz), 8.62(1H, d, J=l.lHz), 8.77(1H, dd, J=5.9 SlJf 1. 
lHz)» 

IR(KBr) : 1643cb-'„ 
■p : 180.0-181. 0*Co 

•H-NMR(CDCh, 6) : 3.00(3H, s). 5.01(2H, s), 5.83(2H, s), 7.47{2H, d, J 
=8.5ez), 7.78(2H, d, j=8.5Hz), 7.78MH, d, J=8.9Hz), 7.97(1H, dt. J=7.2 
St5 0.7Hz), 8.13(1H, J=8.1flz), 8.15(1H, d, J=8.9Hz), 8.51(1H, s), 8.55( 
IH, dt, J=7.:9 JSlXJF 1.6Hz), 8.77(1H, d, J=5.8Hz)o 
IR(KBr) : 1639, 161208" '« 
op : 168.0~171.0'C« 
<^m20 1 ;1- [4- {^y-^>7,)VTr^-)VT ^) -2-^ 

^;i/-6- c (2-t^Ui^;i/^f-;i') iiJi^^'E-oil ^>x-r (2 6 3 
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) <D^^> . 

1- (4- T^y-^ -2-^5^;i/-G- [ 
"tOV^ ^>XA\^'J-}\^ (0340g) 05'DD*;UA (10ml) S?«tChiJxf- 

^i/T^ i/ (0.i85g) (o.ZlOg) ^inx.s Mt-si^p^ 

ffi#tfc. 7K^inx.Hfti=£^?ihU i'PD^-'i'AaffiUfco ^&«l=&7ki5fe (30 
) > i£«. mm. «as*i''J*^;i/*7A^D-x'bi^7 7-f--e (?§ii[ifS : 

i^g{x^;i//^iJ'y -;i/=100/0-4/l) -eUKtSC i: t i D> 1- [4- 
Bb^t) (2 6 3) 

'H-NME(CDCl3, (5) : 2.53(3H, s), 4.78(2H, d. J=4.8Hz), 5.28(2H. s), 6.90 
(2H, t, J=8.6Hz), 6.99(2H, d. J=8.5Hz), T.IKIH. s), 7.23(1H, dd, J=5.5 
IkXf 7.2Hz), 7.34(1H, d, J=7.7Hz), 7.40(2H, t, J=8.1Hz), 7.50(m, t, J=7 
•SHz). 7.66-7.74(6E, n), 7.92(1H, s), 8.56(1H, d, J=4.8Hz)o 
la(KBr) : 16.42cii-'. 
np : 204.4 - 206. 5*Co 

-2~pt^;w'<>X'< ^i^y-Ji' (2 6 4) ®-^fi&> 

^y^yT^Jlz-^sy^T^Y {0.667g). ®N, N-i^;<^;U3^;i/i»T^ >- (5b1) 

ig^teoxTici^'fh^h ue^A (0.i27gX^^^?gT-iD£. imf^w^\^tzo ^ei-i 

em (0.648g) SSD^> gST-ei8^P^Sti$tfco S^&MtC7k*]!I0^S£v:£^?± 
,>-;V,) _2_^^;v^>X-f (2 6 4) *0.240gfffco 
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[<b^«!I (2 6 4) 

'H-NMR{DMS0-d6, (5) : 2.42(3H. s), 4.02(2H, n), 4.02(2H, b),.5.44(2H, s) 
, 6.36(1H, d, J=7.7Hz). 7.03{1H, d, j=8.4Hz). 7.18(1H. s). 7.21(1H, t). 
7.33(1H, t), 7.59-7.43(5H, n), 7.73(2H, d, J=7.5Hz), 8.G8(1H, s)o 
lE(KBr) : 1522cn-'o 
IP : 164.5-167.0*Co 
<nMM2 0 3 ; 1- (.i^y s.=i)l-i--( )l;<^jy) -Z-^^Jl-B- [ (2 

1- (h:7 3:zi;L'-4 — -6-i?e D;.<7-;i/-2-.jtf-;i'-^>X'f ^ 

(0.597g) tm^tl^J^Ix (O.SSOg) ON, N-i^;< f^;b^;i/AT ^ K ( 
3ml) W^izZ-T ^ y iy> (0.372g) SiOx.s 60-CT2I^F^TO bfe 

o 7Ki:ffS?x^;i'$:JDX.afiJU. W«ll%2Ki5t (2151) Lfc. §«I^S2E@£b 

rs3i:{iit)s 1- (t7x-;i/-4-'f;M^;i/) -2-^^;b-6- [ (2- 
tr'j j^;p^x;i/) T^y-?t5';H ^>X'f (2 6 5)^o.300g?ifeo 

C<fc^«5 (2 6 5) <D«!I*4] 

'H-NHR(CDCh, <5) : 2.57(3H, s), 3.91(2H, s), 3.93(2H, s), 5,35(2H. s), 
7.08-7.14(3H, m), 7.23(2H, d, J=7.3Hz)," 7.30-7.35(2H, 7.41(2H, t), 7 
.50-7.55(4H, ■), 7.57(1H, dt, J=1.S 7.6H2), 7.68(1H, d, J=8.1Hz). 8 
.53(1H, d, J=4.9H2)c 
IE{IBr) : 1618ca-'o 
BP : 104.5-106.0*Co 

<^m2 0 4 ;N-'^>H?>X;U*^;i/-3- [1- {Z-i7 UD^>ty}l) - 
2-^^;u^>XW ^ ^\/--'l'-6->f;L'] XDl:^:r>7= K (2 6 6) ay^WL> 
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'J-Jl-Q-yi^VJlT^ K (0.607g),Ox^5'y-;u (150h1)^tS{c5V?^v'> 
A/J^5R (O.SOOg) im^s *lR^H^Tv ^ST-43^HjKJJ|ibfco @«:S«B'J 

7-;i'-6-'fJl'] 7'.Dtr:t>7^ K (2 6 6) (0.250g) , 
C<b^«3 ( 2 6 6) (D^m 

'H-lJMR(DMS0-d6, 6) : 2.45(3H, s). 2.52(2H, t). 2.78(2H, t), 5.37(2H, s) 

t. J=8.1H2), 7.55(2H. t). 7.67(1H, t), 7,84(2H, d, J=7.6Hz), 12.04(1H, 
br s)o 

mUr) : 1715cB-'c 
Mass(FAB} : n/e 468(M+l)o 
BP : 229.8-233.0*00 

<liite««j2 0 5 ; e-'O-if >;^;i'*-;i/*;wt^-r;i/-2-^^)i/-i- [4- 

(1, 2, Z-^TVT'J-JU-A--< }l) -Ov;!/] ^>X-( WJ-}\' (2 6 7 

8 3 cd:;?&k:^!£v>s N-'^>-if>;^;u*-;i'-4-7'-b7-;i/7^y-3 
- [4- (1, 2, 3— ?-7i^TV-;u-4-'f;i') '^>i';u7^ ^3.^>XT^ h* 
(o.382g) i^e)6-^>^f>;^;^*-;^^b;l/A•^■<;^-2-;<^;^-l- [4- (1. 
2, 3-^Ti?7'V-;b-4-'r;V) 'Ot^JH ^>x-< ^^^v-;u (2 6 7) ( 
0.279g) iimzo 

(2 6 7) <D^ti] 

•H-NHE(DHS0-d6, 6) : 2.56(3H, s), 5.62(ZH, s), 7.28(2H, d, J=8.2Hz), 7. 
58-7.63(3H, n), 7.67(1H, t, J=7.3Hz), 7.74(1H, dd, J=8.5 St5 1.2Hz), 7. 
99(2H, dd, J=8.4 St5 l.EHz), 8.10(2H, d, J=8.2Hz), 8.19{lHi s), 9.58(1H 
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, s), 12.47(1H, s)c 

IR(KBr) : 1617, 1556ca-'c i 

BP : 258.5-260. 0'C(^3-J»?£^^)o 

<nMm2 0 6 ;1- {2-'!7DD^>t/}l) -2-^^;i/-6- (S-dr^-'JV 
X)l't^-)l^i3}lJ'i=c^ }l) ^>X^.^V'J-J\^i- V 2^m (2 6 8) ©^fi£> 

p< X-f^ (0450g) X - ti)\^if^-)\>i?^ Ky-J-)V (0485 

g) . 8-:5r>"J >X;i/:^>T^ H (0.625g) ^ vT'lf hTi/^' P«i7 >7=-fe > (0.45 

7g) ip?)!- (2-;?DD^>i;;i/) -2-^f-;i/-6- (8-:3ry'J >x;i'/^-;i' 
i^l/A-^^-jW) -;<>X-f ^yv'-Vl't^ h U'^A^ ( 2 6 8) (0.400g) ^^ffeo 
[^^^ (2 6 8) Ol^m 

'H-NMa(DHS0-d6, 6) : 2.42(3H, s), 5.48(2H, s), 6.32(1H, d, J=7.7Hz), 7. 
17(1H, t, J=7.5Hz), 7.30{1H, t, J=7.7Hz), 7.42(1H, d, J=8.4Hz), 7.48(1H, 

dd, J=4.2 St5 8.2Hz), 7.53(1H, d, J=8.0Hz). 7.64(1H, t, J=7. 7Hz),. 7.79 
(IH, d, J=8.5Hz), 7.88(1H, s), 8.04(1H, d, J=8.1Hz), 8.33-8.37(2H, m). 8 
.85(1H. dd)o 
IR{KBr) : 1594cb-'o 
Mass(FAB) : n/e 513(M+l)c 
■p : 348-352'C(^P=&<i}i^ )o 
<llifi^J2 0 7;6- (A-t-r7'}l^>-Q>7s)\/t^-}l'i3}\^J^^><)\^) -1- 

(2-^DD-<>i;;i/) ^z-A^}V^>:^>( lir^J—)i± h U'i?^^ (2 6 9) 

m&mi 4 1 CD:7j?£K:eJ£v\ 6-i3)i^^^'y-\- {Z-i7 DD^yi^A) -2- 
^f-;u^>X'f ^^V*-;i' (0.450g) ^ N, W -ti}\^t^-}li/>[ l^r^J^)], (0.4 
86g) . 2-t-'^>-tf>x;i/:J^>y''5 h' (0.640g)\ i^T^^^i^^ of >'r-^> 

(o.657g) ^e,8- (4-t-:^^;i"^>-b*>x;i/5^-;i'*/i'>''?^-r;b) -1- (2 
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-^DD^>i;;i.) -Z-;<^ji-<>X^ Ki^'J~)l±h '}^Am (2 6 9) (0 
.280g) ^mzc 
Kt-^^ ( 2 6 9) 0^14] 

'H-NME(DMS0-d6, 6) L25(9H. s), 2.46(3H, s), 5.51(2H, s), 6.37(1H, d, J 
=7.7Hz), 7.18(1H. t), 7.31(1H, t). 7.34(2H, d, J=8.4Hz), 7.44(1H. d, J=8 
.4H2), 7.54(1H, di J=8.0H2). 7.69(2H. d, 'J=8.5Hz), 7.78-7.82(2H. b), 
IR(KBr) : 1596ci-'o 
Mass(FAB) : n/e 518(M+l)o 

BP : 359.5-362^.0 .- 



<^ifi^J 2 0 8 ; 6-x>-e>:^;i'l^^;u*;i/^t^>f ;b-2-p<^;i/-l- [4- 
( h 'J7;i/:^-D^x;i/) ^>i^)V] \ ^^J—}\^ (2 7 0) CD-&£i&> 

m.m.m2 2(Di5mzm^. K-'^>-if>;^;i/*-;i/-4-7'-t^;i/T<v-3- 
T^J^yXT^ K (0.50g) i:^{b 4- ( h 'J7;U:tD^^;i/) ><>>;i. (0.4 
iSg) N-^>-fe*>;^;p:^::^;i/-4-7'-fe^;i/7' = y -3- [4- (h';7;u 
:^-a^^;i/) -s>s;;i/T$y] -^>X7'^ K (0.30g) OJffiliSiife^?5tc, z.n 

{Ci D6-'^>-fe'>^;i/;^:i.;i/*;Wi^'f ;u-2-;»<5';W-l- [4^ ( h 
D^^;i/) 'Oi?;!.] ^^X-i* ^y^/-;K2 7 0) (O.i60g)^?§fco 
[Yb-^^ (2 7 0) ©^ii] 

'H-NHE(DHS0-d6, 6) : 2.51(3H, s). 5.66(2H, s), 7.28(2H, d, J=8.1H2), 7. 
59-7.65(3fl, a), 7.67-7.75(4H, i), 7.99(2H, d, J=7.5Hz), 8.14(1H, d, J=l. 
OH?), 12.43(1H, s)« 
la(KBr) : 1618, 1550ca-'o 
■p : 278.5 - 280.0*Co 
<mMm2^ % ;2-'<>i?;b-6-*;u4^=2rv-l-p{7^;v^>X-f 

(271) o^fi£> 
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2 — ;>v;u-6-xhaiii.:t,;i/:t?-;i/-l-^^;i/^>X-Y K^'J—)l (0.340 
g) ©x^^y-jU (4al) jgffttzSXTkK^bt h •J"i7A7k^ffl[ (2.8g) ssnx.. 1.5 
i^fSinlSViBmtfc, lN-mS^TKi5tb^ ^ETSISUfco SaiKlx^'y-;!/^: 

*;u#:^i>-l-^^;u-<>X'f ^ ( 2 7 1 ) (0.300g) ^mz 

o 

(2 7 1) c^)«5l43 

'H-NMR(DMS0-d6, <5 ) : 4.00(3H, s), 4.62(2H, s), 7.33(1H, m), 7.35-7.45(4 
H, m), 7.83(1H, d, J=8.4Hz), 8.06(1H. d, J=8.4Hz), 8.42(lHi s), 13.3(1H. 
br s)>, 

(2 7 2) ©^£dG> 

^ Y (0.500 
g) . 35XmSl (3.9g) . (15ml) SU^tK (12nl) ©S-&%<&60'CT-1 

-JV (2 7 2) (0.404g) ^mzo 
[ft^ (27 2) 0!B3f4] 

'H-NMR(DMS0-d6, d.) : 2.79(3H, s), 7.64-7.68(2H, n), 7.72-7.76(lH, m). 7 
.81(1H. d, J=8.7Hz). 7.94(1H, dd. J=^1.6 SIf 8.7Hz), 8.02-8. 05(2H, n). 8 
.30(1H, s)„ 
IR(EBr) : 1701c«-'o 
ep : 223.0 -227.5-Co 

> 

mMmi 2 (D:ai£HtJct\ 3-7'^y-4--bD$m#Kx^;i/ (15. Og) . 
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f^i/T-bx;!/ (15. Og) ti^h2-/ h^iyy-^^)lTlJ -i--bu^ 
i>SKx5^;i/ .(18.7g) ^^5^^o : 

'H-NHR(CDCh, 6) : 1.42(3H. t, J=7.2Hz.), 3.58(3H. s), 4.11(2H. s), 4.43 
(2H, ;q, J=7.2Hz), 7.85(1H, dd, J=1.6 RXf S.m), 8.27(1H, d, J=8.7Hz), 
9.44(1H, d, J=1.6Ha), 11.15(1H, s)« 

<%mm21 1 ;1- (t:7 3:-;i'-4-'f -e-i K^ri/*;!/;}?^ 

;U-2-^>>t-i'^^;i/^>X'f a^V-?l' (2 7 3) cD-&fi£> 

'Sl^jggiJ l 407?aCtii£V\ 3-^ h»^7'-fe^;t/7A y-4-- hPgg m^Kx 
(2.00g) J:^'fb4-t:7xii;M7-;i' (2.98g) i?e>3- [N-"(t7xr.;i 

(2.02g) $:^f:to i^v^-^:llififia!2 4o:5Stc^i£v^. i- (t:7 x;i;i'-4- 

( 2 7 3 ) (Dffl!ffil!i«5 (1.44g) ?&?# to 

mmmS 3(D:^mzm\ l- (t:7xx;i/-4-'f;i';<^;i/) -6-:thip«> 
:^3;U;}?r:;u-2-^ >:3ri/^^;i'^>X>f 5^^\/-;wcO)aS5StJ (1.44g) if>e»l 
- ( tr7x^;j/-4--f -6-*;w^=^'>-2-^ h=3ri/yf-;i/'<>x 

^ ( 2 7 4 ) (0.864g) Sfifco 

['fb^4JU { 2 7 4 ) 

'H-NMR(DMS0-d6. 6) : 3.35(3H, s), 4.77(2H, s), 5.68(2H. s), 7.25{2H, d, 
J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz). 7.61-7.66{'ffl, a). 
7.74(lH. 'd, J=8.6Hz). 7.83(1H. dd, J=1.6 &tJ« 8,5Hz), 8.08(1H, d, J=1.2 

Hz), 12.83{1H, s)o 

<nMm2 1 3 ; 1- (t:7ix;i/-4-'f;M^>'i') -6- (i--r^>;^;i/:^ 
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> 

nmms 8(D:^^{z^\\ l- (t7x-i;i/-4--<;i/^f-;v) -6-*>»l/;J?:^r 

A^^y-Jl/ (0.3486) ^ l-7'^>X;^:^>:?'^ K (0.294g) , i^T1f\ii/^D 
'i7>7'-b> {0.327g) fp^l- (t7x:i;u-4-'i';i/^^;U) -6- (l-7';^> 
;^;l/:^-;^*;^/^^^;^) -2-^ h^v^f-;U'>^>X>r ^ (2 7 5) 

(0.429g) ^mcc 

[-fb^^S (2 7 5) ®tJt$] 

'H-NMR{DHS0-d6, 6) : 0.84(3H, t, J=7.4Hz), 1.35-1.42(2H, a), 1.62-1.70( 
2H, b), 3.33(3H, s), 3.5i(2H, t, J=7.6Hz), 4.74(2H, s), 5.65(2H. s), 7.2 
6(2H, d, J=8.3Hz), 7.35(1H, i, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.62-7.67 
(4H, ■), 7.78(1H, d, J=8.6Hz), 7.84(1H, dd, J=].5 8.4Hz), 8.24(1H, 
d, J=1.5Hz), 12.01(1H, s), 
IR(nr) : 1684cB-'o 
■P : 176.0-178.5-Co 

<mm2 14 ;1- (4-^>S;;i/2}-drS/'^>i?;i/) -B-Ji h^i/±jl:!f^- 
;i/-2-> >^ri>^f-;i/'^>X-(' (2 7 6) CD-&filc> 

(2.00g) t^^i-^>i^)l:i-^U^>P)l (3.30g) [N- (4-'^ 

'J-)\^ (2 7 6) OiW^m^ Sllfc. 
h=^vp{5^;i/^>X-r ^^^V^-;!/ (2 7 7) 0^fi2> 
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nMm5 2(Dlsmizm\ 1- (4 — -s-j^\.^iy 
ti}i:!fs-)i-z-ji K:^r'>^^;i'^>X<> ^^/-;bcoffi)ff|» (3.75g) 

^ lSr'J-)l {2 17) (2.64g) Sf^fco 

[ib^tj (2 7 7) (D^m • ; 

'H-NMR(DHS0-d6, d) : 3.34(3H,.s). 4.74(2H, s). 5.05(2H. s), 5.53(2H, s) 
, 6.97(2H, d. J=8.7Hz), 7.15(2H, d, J=8.7Hz), 7.31(1H, t, J=7.2Hz), 7.41 
(2H, d, J=7.2Hz), 7.71{1H, d, J=8.4Hz), 7.81(1H, dd, J=1.5 7.4Hz), 
8.04(1H. d. J=l.lH2l. 12.8H1H. sL . , __ 

<Wf&m2 16 ; l- iA-^>i^)Vt^i^^>i^)l) -6- {l-r^^T.JX^t. 
-AtJl'f^^^Jl^) -2-^>>i^^f^;i/^>X'f (2 7 8) <D^m 

>■..'' 

^i^-Z-ji h^ty?f./^)V^>7:^ l ^'J-)l (0.400g)\ N, r -i^Jly^fs- jVi^ 
(0.322g) . l-y^>:i.jnn>7^ K (0.272g) ^ i^T'iffcfi^i^ 
vtpy'r'ty (0.302g) (4 — <.>i;;b:t^i''^>s;;i/) -6- (1-r^ 

>X)\^-:t^-)lia}UJ^=r:^}U) -2->« i^pt ^;i/^>X-f ^ ^v'— ;b ( 2 7 8 
) (0.3Zlg) ^ntzo 
iit-^^ (2 7 8) (D^m " 

'H-NMR(DMS0-d6, 6) : 0.86(3H, t, J=7.4Hz), 1.37-1.44(2H, a). 1.65-1. 71(2 
H,,io), 3.32(3H, s), 3.52(2H. t, J=7.6Hz), 4.71(2H. s), 5.05(2H, s), 5.51 
(ZH, s), 6.98(2H, d, J=8.7Hz), 7.15(2H, d, J=8.3Hz), 7.31(1H, t, J=7.2Hz 
), 7.37(2H, t, J=7.2Hz), 7.41(2H, d, J=7.1Hz). 7.74(1H, d, J=8.5Hz). 7.8 
2(1H, dd, J=1.5 RXI 8.5Hz), 8.21(1H. s), 11.98(1H, s)o 
lE(BBr) : 1685cm- '« 
■p : 72.0-74.0'Co 
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<nMm2n ;1- (2, 4-i?^no^>i;;i/) -S-Jihiri^ti}l^^-)l- 
2-/ h^i^ji^Jl^^yX-i ^y^J-Jl (27 9) ©^fi)4> 

5^;u (2.00g) JiJe^bZ. 4-P^Dn^>i^)l (2.08g) *>^,3- [N- (2, 

SJ^*^§fcc «5v^TllJli0«l2 4©:&St3t£V\ 1- (2, 4-i;^DD^>i;;w) 
-6-xh:5f^$/*;i.#-;u-2-^ h:¥^^^;i/'<>X>(' Ki^'J-Jl (2 7 9) 

^asi« (3.i5g) ^mz. •. ■ 

<^ifiM2 1 8 ; 6-*;i/4<^i/-l- (2. 4-^^^' n D^-^^i/'^u) -2-^ h 
^ri'^x;i/-^>X>f ( 2 8 0) ®^fi£> 

Hffi^JS 3 0;JST-1- (2. A-V^uu^yi^}\^) -6-x h:5re/*;u;}^-;i/ 
-2-^ h^«>^^;i/'^i>X'r ^^rvT-^l/OfflHilii^ (3.15g) *»f,6-*;i/:}^^ 

2 8 0) (1.46g) ^ntz. 
[<b^ (2 8 0) CD^tt] 

•H-NME{DMS0-d6, 6) : 3.23(3H, s), 4.70(2H, s), 5.68(2H, s). 6.54(1H, d, 
J=8.5Hz), 7.31(1H, dd, J=2.2 SI5 S.BHz), 7.73(1H, d, J=2.1Hz), 7.76(1H 
, d, J=8.5Hz), 7.86(1H, dd, J=1.5 515 8.5Hz), 8.00(1H, d, J=l.lHz). 12. 
85(1H, s)c 

<msm2 1 9 ;6- (1-X^>x;i'*x;i.*;i/M^>f;u) -i- (2, A-i/ 
^uu^-y^j)\y) K^^J-)l (2 8 1) ©-&^> 

Il«i0!)9 8©7?&lztSl\ 6-;b;v;}?:*-J^-l- (2, 4-i^^ n D^>i;;i/) - 
2-^ h:ipJ/;;(f-;i/'^>X'r ^yy-JV (0.400g) ^ N, t -i3)]^if^=i)\/i/^ 

V~;u (o.355g) . i-r^'>x;i'*>r5 K (o.300g) , i;Tifti'^P'>> 

x-b> (0.333g) ip?>6- (1-:/^ >7,)\^-t^-)\^±)l^^'t^ }V) -1- (2, 4- 
s?i'Dn'<>2;;i/) -2-^ h^v-;J7'-'i''<>X-f 5 ^^^Z— ;i/ (2 8 1) (0.430 
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g) ^nito 

[<b^4«D (2 8 1) 

'H-NMR(DHS0-d6, d) : 0.85(3H, t, J=7.3Hz), 1.37-1.42(2H, b), 1.63-1.69( 
2H, b), 3.21{3H, s), 3.51(2H, t, J=7.6Hz), 4.68(2H, s), 5.65{2H, s), 6.4 
6(1H, d, J=8.5Hz), 7.31{1H, dd, J=2.0 Si;^ 8.4Hz), 7.75(1H. d. J=2.1Hz), 
7.80(1H, d, J=8.5Hz), 7.86(1H. dd. J=L7 8.6Hz). 8.14(1H, d, J=1.2 
Hz), 12.00(1H. s)o 
IR(Or) : 1694cB-'o 
— bp=?=168t5— l'70?-5seo — 

<II3IB^J2 2 0 ; 1- (2-i'PD^.>i'';i') -2-^^;u-6- (l-rajVy 
7,)lt^-JVi3Ji'/'^^>{ ;i/) K (2 8 2) (0'^SSL> 

nMm^ B(D-^^\zm\ ^--^JJir^^'y-l- (Z-i^Dn^yi^ji) -Z-/- 
^JV^>X-l Kir'J-')\y (0.400J) . N, W l$r-J-J]^ (0.431 

g) , l-yun>X)\^^^>TK Y (0.328g) ^ i^7'1f t^i'D't7>x-fe> (0.40 
4g) (z-i^DD's^i;;!/) -2-;^f-;i'-6- {i-yu/^^TsJi^^-jv 

ti)V}^^^Jl) 5 ( 2 8 2) (0.459g) ^mtzo 

\it^ (2 8 2) (omm 

'H-NMR(DMS0-d6, 6) : 0.98(3H, t, J=7.4Hz), 1.67-1. 75(2H, b), 2.50(3H, s 
), 3.49(2H, t, J=7.7Hz). 5.61(2H, s). 6.45(1H, d, J=7.0Hz), 7.24(1H, dt, 
J=0.8 atf 7.8Hz), .7.35(lH, dt, J=1.4 StT 7.4Hz), 7.63(1H, dd, J=0.9 
StJf 7.9Hz), 7.69(1H, d, J=8.5Hz), 7.81(1H, dd, J=1.6 8.5Hz), 8.12( 
IH, d, J=1.6Hz), 11.90(1H, s)o 
lE(KBr) : 1676ci-'o 
BP : 217.5-218.5'Co 

<IIJt60'j2 2 1 ; 6-x^>:^;i/5^-;i/*;w"v'^'f ;i'-i- iz-i^nu^yi/ 
;v) -2-p<f-;w^>X'f ^^^V-^i' (2 8 3) o)^^> 
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^jv^>x^ K^'j-ji^ (o.40og) X N, NVr^;i'^-;ui^-i' 5 (0.431 

g) , x^>;^;l/:^>7'^ K (0.290g) ^ -^Vlf te/^D'i7>x-b> (0.404g) 

^^X'T (2 8 3) (0.459g) 

[-(b^fe) (2 8 3) Otitt] 

'H-NMR(DMS0-d6, <5 ) : 1.23{3H. t, J=7.3Hz), 2.50(3H, s), 3.50(2H, q, J=7 
.3Hz), 5.61(2H, s), 6.45(1H, d, J=6.7Hz), 7;24(1H. dt, J=0.9 .S15 7.5Hz) 
, 7.35(1H, dt, J=1.4 JSlU 7.5Hz), 7.58{1H, dd, J=1.0 RU 8.0Hz), 7.69(1 
H, d, J=8.5Hz), 7.81(1H, dd, J=1.6 St5 8.4Hz), 8.13{1H, d, J=1.5Hz), 11 
.86(1H. s)» 
IR(Or) : 1673cB-'o 
BP : 256.5-258. 5-Co 

<nMm2 2 2 ',6- (7*D/i>;^;v^A-l->f;i/*;i/:tt-;v) -i- (2-^ 
uD^yi^jv) -2-^f-;v^>X'i' 5.^^y-;t/ (2 8.4) <D-&gjt> 

^m9.8(Dl3mz'i<\^\ (2-^DO^>v;u) -2-^ 

K^r-J-Jl, (0.400g) X N, ISi' -i3)V^^=-)li^^ l^r-J-Jl^ (0.431 
g) X 1- 0-i;vuyuj^>) Xflt^yTl h* (0.420g) ^ i>T^\ii/i7U^ 
>r^-fe> (d.404g)' iP66- (ro;'?>;:^;i/^A-i-'f;i/*;u:t?ii;u) -i- (2 
-^DD^>s;;i/) -2-^f-;i'^>/?:^ (2 8 4) (0.323g) 

[^b^^ (2 8 4) o^<43 

'H-NHR(DHS0-d6, d) : 2.27-2.33(2H, n), 2.52(3H, s), 3.52(2H, t, J=7.0Hz 
), 3.87(2H, t, J=€.6Hz), 5.59(2H, s), 6.57(1H, d, J=7.7Hz), 7.23(1H. t, 
J=7.6Hz), 7.34(1H, t, J=6.4H2), 7.53-7.58(2H, a), 7.67(1H, d, J=8.4Hz). 
7.79{1H, d, j=l.lHz)o 
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lE(KBr) : 1648ca-', 
BP : 165.5-166. B'C c 

--(J\^y<^}l) -Z-i^^urul^JV^yX^ Kif'^J-JVijV^hm. (2 8 5) 

i-;v-4->r;i/p(f-;wT5 ^>xr^ K (0.400g) t^itiyi^uyv/iy 
i3)l,-^>-:)[, (O.lOlg) ipe)N-'^>4?>;^;t':J-vn;p-3- (tf.7x:zji/-4-'f;i/ 

-^i7DrDt^;i/'<>x-i' (2 8 5) (o.i96g) " 
C<b^tl (2 8 5) OiHsm 

'H-NMa(DMS0-d6, d):1.00-1.15(4H, ■). 2.23-2.31(lH, m), 5.66(2H, s), 7.2 
1(2H, a, J=9.1Hz), 7.32-7.45(7H, a). 7.59-7.63(4H. m), 7.78-7.83(3H, b), 
7.97(1H, s) o 
IB(Nujol) : 1540ca-', 
Ma5s(FAB) : n/e 546(M+l)o 
BP : 220.8-224.8*00 

<lliKfia!2 2 4 ; 1- (i-^ x3 u^yv)V) -2-^^;u-6- 
7.}\fiti~)\^ti}\^n^>( }\^) l^V-)l (2 8 6) 

nmrns B(D-^m\zm\ s-tui^^^^i^-i- (2-^oD^>i;;i/) -z-;^ 
^^ji/'OX^r ^ yv^-;u (o.400g) x N, N'-:^;i'5ji-;bi?^ (o.43i 

g) . l-^>^>y^}lTtr^Tl H (Q.402g) X i;T1ft:i'^7D«J;>x-t:> (0.40 

4g) (2-i'DD^>s;;u) -2-;«f-;i^-6- (i-'^>^>x;b4^-;u 

*;i'A^'f;i/) ^^X'f (2 8 6) (0.491g) ^^tzc 

[ft^ifa (2 8 6) ©^<43 
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'H-NMR(DMS0-cl6, 6) : 0.81(3H, t, J=7.2Hz), 1.23-1.28(2H, n), 1.32-1.37( 
.2H, b), 1,65-1.69(2H, in), 3.50(2H, t, J=7.8Hz), 5.61(2H, s), 6.45(1H, d, 
J=7.5Hz), 7.24(1H. t, J=7.6Hz), 7.35(1H, t, J=7.5Hz), 7.57(1H, d, J=7.9 
Hz), 7.69(1H, d, J=8.5Hz), 7.81(1H.. (id. J=1.7 JSlV 8.4Hz), 8.12(1H, d, J 
=1.2Hz), 12.25(1H. s)o 
IKKBr) : 1684cb"» 
BP : 173.3-179.8-Co 

<mmm2 2 5 ; 1- (2--5'OD'^>i;;b) -2-^^;b-6- [. (3-y^;i/ 
:r^>) 7.JV::t---)lti)l/^'t^ (2 8 7 ) o-&^> 

X-l* ^t5^*/";K0.300g); N, N'-*;i'#n;i/i/'f iy^/-;K0.323g). 1- (3- 
yi5'>;^;i/4^>7'^ h-(0.302g)^ i/'rif l^i^^'a>i7>7=-fe>(0.303g)ip 
(2„<^no'<>v?;i') -2-pt^;u-6- C (3-^f-;ur^'» xji^^- 
;i/*;i/A^>r;i/] '^^X-f ^ ( 2 8 7) (0.284g)<g:^fco 

[<b-&^ (2 8 7) <0^m 

'H-N>ffi(PHS0-d6, 6 ) : 0.84(6H, d, J=6.5Hz), 1.52-1.59(2H, '»), 1.61-1.7 
0(1H, b), 3.44(2H, t. J=7.9Hz), 5.60(2H. s), 6.45(1H, d, J=7.8Hz), 7.24( 
IH. t, J=7.6Hz), 7.35(1H, t, J=7.4Hz), 7.57(1H, d, J=7.9Hz). 7.66(1H, d, 
J=8.5Hz), 7.81(1H, dd, J=1.6 St5 8.6Hz), 8.09(1H, s), 11.87(1H, s)o 
IRdBr) : 1682cb-'o 
BP : 201.0-204. l*Co 

;i//N-^'<;i') -2-pif-;i"<>X'f <iJ^^/->'i' (2 8 8) <o-&^> 

X-^ KST'J-MQ.mg). N, N'-*^5}^-;l'i^*'f ^y\;-JK0.323g)s i-^^ 
i^>X>l.4^>T^ K(0.335g). i;T"trifi'^D'i'>7^-fe>(0.303g)iP?,l- (2- 
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C^uu^yi^jl) -6- (\-r^^'^>X}yt^-}\^t3}iJi=E^)\^) -2-X-5^;i''< 
^X-f^ ( 2 8 8 ) (0.379g)^"^fco 

(2 8 8.) (O^m 

'H-NMR(DHS0-d6, 6) : 0.81(3H, t, J=7.0Hz). 1.18-1. 28(4H, m), 1.32-1. 41( 
2H, ■), 1.63-1.71(2H, a), 2.53{3H, s), 3.50(2H, t, J=7.7Hz), 5.64(2H, s) 
, 6.51(1H, di J=7.7Hz), 7.25(1H. dt, J=1.2 SIT 7.8Hz). 7.36(1H, dt. J=l 
A RXI 7.7Hz), 7.58{1H, dd, J=1.0 St5 8.0Hz), 7.72(1H, d, J=8.5Hz), 7. 
84(1H, dd, J=1.6 St;^ 8,5Hz). 8.15(1H, d, J=1.3Hz). 11.87(1H, s)o 

^IR(l[Br)_:- 1682cBlLc, _ . 

BP : 141. 2-143. 5*C, 

<mMm2 2 7; S-t-y h^i^ti}Vif^~}^T ^ ^ (2- ^ d p^>i?;i/ 
) -Z-A^Jl^^->X-( <V^J—)\y {2 8 9) (D^^> 

^)\^-<>:X'< (l.Olg) . ;>-7 :i^-;i/7:i-:^7:r U;i/7'vH (Inl) . 

v-f V7'Pt;i'3:^;i'T5> (1ml) Stft-^^-'UT^i'D-JU (25«1) i?^S-t 

-zrh^iyti)i^^-)\^T<y'-l- (2-^DD'^>i;;p) -2-yx;u-i>X'f 
ly^J-Jl (2 8 9) (0.760g) *!#fco . 

[{b^ (2 8 9) (Dmm 

'H-NHa(CDCh. 6) : 1.49(9H, s), 2.47(3H, s), 5.37(2H, s), 6.41(1E, d, 
J=7.5Hz), 6.55(1H, br s). 6.93(1H, dd. J=1.9 SU^ 8.6Hz), 7.08(1H, t, J 
=7.5Hz), 7„22(1E, t), 7.44(1H, d, J=8.0Hz), 7.52(2H, d, J=8.6Hz)c 
<^0>J2 2 8 ;6-T^^-l- (2-i7DD'<>S;;b) -2-^ 

~ (2 9 0) ®^fifc> 

^yiP}V) -2-^i-J\^-<>X^ ^^'J-)^ (0.760g) if^t.S-Tl^-l- (2- 
^^nD-<>i;;u) -2-^5^;^-<>X'f ^^^^^f-^'i' (2 9 0) (0.420g) 
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0 

lit^ (2 9 0) (D^m 

'H-NMR(DMS0-d6, 5) : 2.37(3H, s), 4.83(2H, br s), 5.32(2H, s). 6.33(1H, 
d, J=1.9Hz), 6.42(1H, d, J=7.7Hz). 6.46(1H, dd, J=1.9 RTJP 8.5Hz), 7.19 
-7.24(2H, b), 7.31{1H, t), 7.53(1H, d, J=7.9Hz)o 

<llite«a|2 2 9 ; 6- {l-y^ >7.)V^^-)17 1 y) -1- {Z-'!7UD^yiy 
)V) -2-</x;U'^>Xi' ^^y-Jl/ (2 9 1) CD^m> 

||Jtl0iJ2 0O;5?£CieJ£lv S-Tiy-l- (2-:i7np^>i;;u) -2-/^;i/ 
^-Sr^J-JV (0.300g) . igitl-ri^>7.}l^^-;i (0.216f) . h 'J::i 
^JlTiy (0.13Qg) tP^e- {l-y^>7.Jlt^-)\^T^>f) -1- (2-:? DP 
'^>i?;V) -2-^^;i/^>X'? KV'J-J^ (2 9 1 ) (0.230g) ^?§fco 
Ub^^ (2 9 1) 0!g!H4] 

'H-NMR(DMS{)-d6, <5) : 0.74{3H, n), 1.23{2H, n), 1.55(2H, m), 2.50(3H, s) 
, 2.89(2H, ■). 5.47(2H, s), 6.58(1H, d, J=7.4Hz) 7.02(1H, d, J=8.5Hz), 
7.10(1H, s). 7.23(1H, t). 7.33(1H. t), 7.52(2H. n). 9.55(1H, s)c 
lE(KBr) : 1629ca-'o 
ap : 149. 5-151. 0-Co 
<mMm4 6 ;2- [N- (2, ^ uu^>iyjl) 7-\r^}VTS.y'\ -3- 

OOg) J:^{b2. 4-x^DD^>i^;i' (0.985g) i?^2- [N- (2, 4-i';^nD 

'^>v;v) 7-b7-;i'7'^y] -3-nhD$m#S?>t^;u (o.250g) $?#fco 

'H-NM(CDCl3, <5) : 1.99(3H, s), 3.71(3H. s), 4.85(1H, d, J=4.5Hz). 4.98 
(IH, d, J=4.5H2), 7.17-7.22(2H, a), 7.46(1H. d, J=7.9Hz), 7.63(1H, t, J= 
7.9Hz), 7.98(1H, d, J=8.0Hz). 8.09(1H, d, J=7.9Hz)„ 



wo 97/24334 



220 



<^ilS«fi|2 3 0 ; 1- (2, A-i/^DD^>i/)l) -l-J^h^i^tiJUii's-ji- 

nmm2 4o:^^tzm\ 2- CN- (2, i-i;i7aa^>i/j\^) 7-\2'^)i7i 
^ ] -3.-- h D$m#K^5^;u {6.50g) (2, A-i/^u.u^y-yji) 

-7-x h:^i/ij;i/;}f-;b-2-/5^Jl/'^>X^ K ^'J-Jl {2 9 2) (5.15g) 

C^b^fel (2 9 2) 

'H-NHR(CDCL, 6 ) : 2.53{3H, s), 3.70(3H. s), 5.72(2H, s). 6.26(1H, d, J 
=8.4Hz), 7.04(1H. dd, J=2.0 8.4Hz). 7.28(1H, t. J=7 .9Hz). 7.45 (1H, 
d, J=2.0Hz), 7.75(1H, d, J-7.8H2), 7.93(1H, d, J=7.9Hz)o 

<mMm23 1 ',7-ij}ir-^'>-l- (2, 4-i;^DD^>s;;i,)' -2-X5^ 
/U^^X-f 5 ^y-JU ( 2 9 3 ) 0^fig> 

^m5 30):^mizm\ 1- (2. 4-'>*i'DD^>s;;v). -7-x.KiF£/*;i^ 
:if:^;i/-2-^^;i/-<>X'f (2.00g) d»f>7-*;^:}fdpi^-l- (2, 4 

-i^^uxn^ypjV) -2-^^;U'^>X^ ^ ( 2 9 3) (1.76g) 

Cft^^ (2 9 3) 

'H-NMR(DMS0-d6, 6) : 2.49(3B. s), 5.81(2H, s), 6.09{1H, d, J=8.4Hz), 7. 
2r-7.28(2fl, a), Y.62(1H, d, J=7.SHz), 7.67(1H, d, J=2.2Hz), 7.83(1H, d, 
J=8.0Hz), 13.04(1H, br 5)0 

<llffi^2 3 2 ;7- (i-:/^>x;i'5j^-;i/*;i//'^^-f;i') -1- (2, 
i7UU«.>t?}l) -i-/.^)\,^y-X^\^^)-)\^ (2 9 4) ©•&fiic> 
Ilffi0!l9 8CD^Stti!£V\ 7-*;i/#^>^-l- (2, 4-i/*^ □ D^>i7;i/) - 

2-^^;i/'^>X'i'^t5^\/-> (o.463g), N, N' -*;i'5it^;ui;-r ^ ( 

0.448g) . l-r^>x;u*>T= K (0.379g) . V7'^\L'y^n^y9^y (0 
.42ig).*»?>7- (l-x^>x;^:}-»-;^*;^>'^^^-'^) -i- (2, 4-i/^DD'^ 
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-Z-A^)\,-<>X^ lV'J-)\^ (2 9 4) (0.325g) 
[fl:^ (2 9 4) 

'H-NMR(DMS0-d6. <5) : 0.84(3H. t, J=7.3Hz), 1.33(2H. i), 1.44(2H, m), 2. 
53(3H, s), 3.16(2H, n), 5.64(2H, s), 6.03(1H, d, J=8.4Hz), 7.25(1H, dd. 
J=2.1 8.4Hz). 7.30(1H. t, J=7.8Hz). 7.44(1H, d, J=7.4Hz), 7.68(1H, 
d, J=2.1Hz), 7.87{1H, d, J=7.8Hz), 12.18{1H, br s)o 
IR(KBr) : 1690cb-'c 
BP : 98.5-102.0''Co 
<fllilgfi?!l2 3 3 ;1- {2-'!7 uu^>i;)l) -2-/^;u-6- [1- [3- (> 

9 5) CD-&^> 

4 9®;^a;c$ti\ 6-*;i/;t^=^r'>-l- (2-i>DD^>i;;u) -2- 
y^;i/'^>X'f * iJ^y-;!/ (0.400g) ^ }i, r -±iJ\^r^-)i'i/-( %i^'J-)\^ (0.4 
3lg) . 1- [3- (hU^^'^i'i^'J;!/) zruny'\ x;^:^>7'^ K (0.520g) . 
S/Tift:x^n>i7>7'-fe> (0.404g) ipf)!- (2-^OD^>S7;i.) -2-/^ 
;i'-6- [1- [3- ( h .U/f-;bv^U;i/) 7'p.''?>] 7.)\/-^^—}Vh]\yn't-(}V'\ 
'OX-r ^ (2 9 5) (0.604g) S?§fco 

Bb^fe (2 9 5) O^tt] 

'B-llME(DMS0-d6, <J) : -0.06(9H. s), 0.61(2H, t, J=8.6Hz), 1.66-1.73(2H. 
b), 2.50(3H, s), 3.51(2H, t, J=7.7Hz'), S.61(2H, s), 6.46(1H, d, J=7.aHz) 
, 7.24(1H, t, J=7.6Bz), 7.35(1H, t, J=7.6Hz), 7.57(1H, dd, J=7.9 StJ^ 0. 
9Hz), 7.70(1H. d, J=8.5Hz), 7.81(1H, dd, J=1.5 Sif 8.5Hz), 8.'l2{lH, d, 
J=1.4Hz), 11.98(1H, s)e 
lE(KBr) : 1688cb-'o 
BP : 197. 0 -203. g-C. 
<mim2ZA ;4-x^:^^i/*;^7^<->'^-2-^5^;^'<>x^^:$^^/-;^ (2 
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9 6) (D'&^> 

2_7^^;P7.?y _3_- hD^EM^^^l^ (8.03g) . JStcI^ (18.8g) . 

B^i? (20oi) ^ x^^y-ju (40ini) o^-^niDmmmm'AmLtz. ^m^^^ 
(2 9 6) (i.eig) ^mz. 

[fti^tl (296) 

'H-NMB(CDCh. 6) : 1.43(3H. t ). 2.66(3H, s). 4. 45(2H. g). 7.24-7.28(lH. 



b), 7.84^7.89{2H, a), 10.26(1H, br s). 

<mm23b ;1- (2, 4-i^i^OD'<>v;i') -4-x h 3ri^*;i'#-;i'- 
2_x^;i,^>X'< (2 9 7) ©-&fi£> 

4-x>^i^*;b#x;u-2-^^;i'-^>X>r^^^^>f--'Kl.61g) , JSftZ. 4 
-i;^nn^>i;;K3.08g) . S'i^^b:^'; t^A (i.sig) ^ KK*'J'i7A (1.05 

g) . H, N->^^5^;i'*^l'i*^^ h- (4al) ©S^^35%80*C-t-16i^^m??bto 
DD4^;vAi:*=feJinx. rtittibfc. i7 DD*;i.Ag«:7k«fe. fiSSL. 
Tti^ U A^7 D V > ^^7 - (ig«« : -.^1f>/»mxf-;u=2/8 

) 1- (2. A-i^i^uu^yiy)V) -4-xhapi/*;v^> 

-;P_2-^5^;i.-^>X>f ^yiZ-Jl' (2 9 7) (0.730g) ^ntzo 
[•(b^ (2 9 7) 

'H-NMR(CDCh, 6) : 1.47{3H, t, J=7.1Hz). 2,63(3H, s). 4.52(2H, q, J=7.1 
Hz). 5.39(2H. s), 6.30(1H. d, J=8.4Hz), 7.06(1H. dd, J=2.1 SU^ 8.4Hz). 
7.25(1H, t. J=7.9Hz), 7.32(1H, dd, J=1.0 m 7.9H2). 7.48(1H. d. J=2.0H 
z), 7.93(1H, dd, J=1.0 RU 7.7Hz)« 

<^^J2 3 6 ;4-*;i.4?^ri^-l- (2. 4-i^^ p □'-^v^) -2"/^ 
;b^>X'<A^^^/-^l' (2 9 8) ©^fi£> 
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mMm5 3(Dnmz^\.\ l- (2, 4-i^^^DD^>v;i/) -4-xh:Jri/*;V 
:f.=i)l-Z-;<9)l^>X^ ^^'J-)^ (0.730g) *^^,4-:^;i/^^i/-l- (2, 

1- i/{7nu^y'y)l) -2-^f-;u^>X'f (2 9 8) (0.575g) ^ 

[^b^«3 (2 9 8) Otltt] 

'H-NMR(DMS0-d6, <5) : 2.65(3H, s), 5.67(2H. s), 6.73(1H, d, J=8.3Hz), 7. 
33(1H. dd, J=2.2 SUf 8.4Hz). 7.39(1H, t, J=7.9Hz), 7.74(1H, d, J=2.2Hz) 
, 7.76(lH,.d, J=8.2Hz), 7.85(1H, d, J=7.5Hz)o 
<mMm237 ;4- (1-7'^^>;^;1'*-^1/*;Wn-^'T;1/) -1- (2, 4-i^ 

i;ou^yiy}i) -i-^^}]^^yy:^ ^^'J-}^' ( 2 9 9 ) o^fife> 

^{^J9 8cD:^^lcei!£(,v \-fi)Vif-^'y-\- (2, 4-i^^DD'><;>i;;i/) - 

2- ^x;i"<>X'f ^yv-jw (o.350g) ^ N, N*-*;L'^-;vi;?'f ^^v-;i/ ( 

0.339g) . l-ri'>:;^;i.*>T^ H (0.287g) . VT^Vi'y ^Pti>5=^:y (0 

.3i8g) i)*?.4- (i-r^'>;;^;uri^-ji'*;wt^>r;i') -1- (2, 4-s;^dd/< 

>2/*;v) -2--;<f-;i/'OX-r (2 9 9) (0.275g) S^fe. 

[fb^% (299) ©^tt] 

•H-NMl(DMS0-d6, 6) : 0.86(3H, t, J=7.3Bz), 1.42(2H, m), 1.73(2H, b), 2. 
61(3H, s), 3.61(2H, m). 5.65(2H, s), 6.67(1H, d, J=8.4Hz), 7.32(1H, dd, 
J=2.1 StF 8.4Hz), 7.39(1H. t, J=7.9Hz), 7.73(1H, d, J=2.1Hz), 7.78(1H, 
d, J=8.flHz), 7.91(1H, d, J=7.7Hz),U2.66(lH, br s)c 
m(KBr) : 1699ca-'o 
IP : 180.7-183.6'Co 

<mmm2 3B i- {4—<>i^)iyi-^i^^>i^)^) -s-xbjpi/*;i/:j?- 

;p_2-^5^;i/^>X'f^ ( 3 0 0) o^e£> 

Si^^mi 4<D:S^fzm\ 3-T-t:f-;i/7'5y-4-xhn$B#S?x^;i/ (2. 
OOg) t^^A-^>^:y}^^^iy^y^:^f^ (3.69g) t^^Z- [N- 
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^♦>'<>v';b) T-b^^i/T^^] -4--bD^«i.lfii:t^;i/G3ffi:KK«D?:ff;t 
U)\,if.=.)\,-l-^'^-}\^-<yX^ ^-^^J--)^ (3 0 0) 0ffi«SK«!I (4.09g) 

<|lill0>J2 3 9 ; 1- (4-^>v;i':!|-=^ri/'<>i^^l') -6-*;i/#:Jr;>-2-p< 
f-^U^yX-f ^ ( 3 0 1 ) <D'&^> 

*;i,7nx;i.-2-;<f-Jl'-<>X^^y^>f-Jl' (4.09g)>e.l- 
[<b^!|«5 (301) 

'H"NHa(DMS0-d6. <5) : 2.57(3H, s), 5.05{2H, s), 5.48(2H, s). 6.97(28, d, 
J=8.5H2), 7.08(2H. d, J=8.5Hz), 7.28-7.43(5H. a), 7.60(1H, d, J=8.3Hz), 
7.78(1H, d, J=7.5Hz), 8.07(1H, s). 12.72(1H. s)c 

<%mm2 4 0 ; 1- (4— <>i^;i^^^S^'^>i^>'^) -6- ('l-r^>:^;»'* 
x;i.*;w^^'f;i') -z-^=f-}\^-<y:^^^^'^->^ (3 0 2) cr)^^> 

-2->t^;b'<>X'f (0.300g) . N, 

(0.242g) > l-y<J'>X;i/:l^>T^ Y (0.204g) . i;Tlfti/i7D'5>'x 

•te> (0.227g) (4--<>i?^^^^'>^>^^J^) -6- (l-r^>x;i/5^ 

-;w*;wt^^;u) -Z-^^^l'^OX^f ^^^/--'W (3 0 2) (0.206g) 

C-(b^ (3 0 2) 

'H-HMR(DHS0^d6, <5) : 0.87(3H. t, J=7.3Hz). 1.38-1.43(2H. »), 1.64-1.71( 
2H, i), 2.54(3H. s). 3.49(2H, t, J=6.8Hz), 5.05(2H, s). 5.45(2H, s), 6.9 
8(k d. J=8.7Hz). 7.10(2H. d. J=8.7H2). 7.31(1H, t, J=7.2fe), 7.37(2H. 
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t, J=7.2H2), 7.41(2H, d. J=7.3Hz), 7.62(1H, d. J=8.5Hz), 7.79(1H. dd. J= 
1.5 >If 8.4Hz), 8.23(1H, s), 11.93(1H, s), 

IR(KBr) : 1684ca-'o 
np : 132.4- 137.7-C. 

<m&m2A 1 ;6-xhdpi/;!j;i/:J?-;W-l- [ (2* -S/^/ t7 x^;U-4 
-/< JV) -Z-^ t'^^>^^ - f^'J-)V ( 3 0 3 ) 0-&fiJc> 

m^mi 4<D:s^tzm\ 3-T-fe^;i'7'^^-4--hD$B#Kx^;i/ (i. 

OOg) i:4'-7'D^^f-;u-2-i^T/'t;7x^;w (1.30g) *>t)3-^ [N- [ (2' 

K7x-;i/-4-'f;u) ^f-^H. 7;i:5^;i'7'^/] -4-:^hD$Mi?. 

(0.750g) ^f§fe« J^V^T> ^^J2 4 0^ffiilt«l\ 6-x 
Y^>>i:)i^^-)\^-l- C (2' -i^T^ K7xx;u-4-^;i') ^^^b] -2-p< 
^Jl/'^VX'f^y^-;!/ ( 3 0 3) (0.410g) ^fe^fco 
(3 0 3) ©^^4] 

'H-NHR(CDCh, 6) : 1.40(3H, t), 2.63(3H. s), 4.39(2H. q),-5.46(2H, s), 
7.17(2H. d), 7.40-7.66(5H. m), 7.73-7.78(2fi. b), 8.00(1H. dd, J=l.SRXf 
8.5H2), 8.05(1H. d, J=1.2Hz)e 

_2-^f^;U^>X'f ^ir^-^--'!' (3 0 4) 0^^> 
^Jft««5 3 0D;5St(«l\ 6-xbi^i/*^l':1t;i;i,-l- [ (2'-i/Tyt7x 
-;^_4_^;^) -2-^^;i/^>X^^^^^/-^;K0.4lOg) d^5,6-:^ 

i (2' -i/ry b:7xi:;i/-4-:-'f;i/) ^f^JU] -2-^7^7U'<> 
^ ^V^-^U ( 3 0 4 ) (0.190g) *^feo 
C^b^^ (3 0 4) 

'H-NMR(DMS0-d6, <5) : 2.59(3H. s), 5.67(2H, s), 7.24(2H, d. J=8.1Hz). 7. 
53-7.64(5H, a), 7.75{1H, t, J=7,7Hz). 7.80(1H. d), 7.92(1H, d, J=7.7Hz). 
8.12(1H, s), 12.74(1H, br s). 
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7 J)i7 -2-/5^;i/'^>X'f ^yV-;!/ (3 0 5) 

HJfi^l 5 50;^i^HS£V\ 6-*;i/:t^=^i'-l- [ (2' - t7.x-;u-4-'f 
-2-^^;u-;>X^ (0.l87g) ^ N, N' 

^ 5 (o.i60g)\ i-y'^yy^JVt^^Ti H (o.i35g) , v^ifti^i? 

n>i7>7=-fe> (0.i50g) 3&»e,6- (i-^^'>:^;u:t.-;i'*;i^^^^'f7i') -i- [ 

(2'-i^7'^ t7x:z;i/-4-'f ;v) -2-;<5^;i/^>X'^ ^ f ( 

*;uA/^ ^' y -;i/=20/l ) T-JiM-r 5 c i: t i 0 ^#fcc 

[<b^«3 ( 3 0 5) 

'H-NllR(DMS0-d6. <5) : 0.83(3H. t, J=7.4Hz), 1.34(2H, n). 1.60(2H, a), 2. 
56(3H, s), 3.27(2H, 5.62(2H, sj, 7.23(2H. d, J=8.2Hz). 7.53-7.57( 
4H, 7.60(1H, d, J=7.8Hz), 7.75(1H. dt. J=1.0 StF 7.8H2), 7.83(1H 
, dd, J=1.5 RXf 8.4Hz), 7.92(1H, d). 8.13{1H, s). 11.92(1H. br s)o 
IR(IBr) : 2223cb"o 

■p : 115-118-Co 

<K5t#D 4 7 ; 2- 7 Jl/sl-D -4' 1 7 x:ijl/05yg> 

g3R§IS^T-e-78'Ct^$^Lfc7^ h^t KD7^> (30ml) {Is i.6H-n- 

r^}l^)^'t7J:.^^V->mm (SObD .vJ^V^T4-7^^ h;i/x> (8.33g) Ot^ 

>7kh*D77> (30ai) m^^Mttz^i -n-c-cmfmnx^tco WKf-^ 

-78-CTiinx.. gS-t'ii^SlS#Lfco ::©}g?a[S. 2-7;i.^D>f K-<>-y> 
(7.22g) stJ^T^hv^:^ (MJ7x-;u7*;^7^» (o) (0.52 

g) ©xb7tHD77> (30b1) ^?SK:gia-C]!iD:ts -M^t^^Lfeo 



wo 97/24334 



PCT/JP96/03858 



227 

(6.05g) mtzo 

'H-NMR(CDCh, <5) : 2.39(3H, s), 7.10-7.30(5H, m), 7.39-7.49(3H, a)o 
<l!ijt^4 8 ; 2-7;i/3}-D-4'-7'D^;»{^;Hf7x-;i,cD|5iig> 
2-7;U;i-D-4'-^^;i/t7x:^;u {8.70g) ^ N-:rD^;^i7S/>>,' 5 K (8 

.32g) , 2, 2'-7y t;^^ V^T^n- h (O.lOg) , EHffi^b^l^ (150b1) 

9/1) -CSSSf-rscitlciJ: t). 2-7;i/:tn-4' -^n^ x^;i/t:7 ^^;uoDJ|i 
:^KI^*?§fec ^e>(3's:5r1?->.Tig^{b^-fr-5C2:{cJ:D2-7;b:^-D-4'-7' 

D^^^;H^7r.i:::;i. (4.93gj S^fco 

'H-NHR(CDCl3. (J) : 4.55(2H, s), 7.13-7.23(2H, n), 7.33(1H, b). 7.43(1H, 
a), 7.47(2H, d, J=8.1Hz), 7.54(2H,.d, J=8.1H2)o 

<mMm4 9 ; 3- [N- [ (2' -7;i/;j-D t:7 3:^;i/-4-'i';v) t 
■fe'?^;i'5' 5 y ] -4- - }s oge,g^^gfx^;KDS!{ai> 

SatiWl 4cD;i5-?$K:(jei\ 3-7'-fex;i/7'= y-4-r: hD$ii#Kx5^;w (1. 
54g) i:2-7;U:*-D-4'-:?'o^;p{f-il/t7a^^;U (2.26g) ipe,3- [N- [ (2 
'-7;i/:tctt:7in;u-4-i'jl/) ^x;b] T-bx;i/7'$7] -4-r:hn$m 
(L90g) 

^H-!Offi(CDCh, 6) : 1.33(3H. t, J=7.1Hz), 1.92(3H, s), 4-36(2H, a), 4.44 
(IH, d, J=4.4Hz). 5.32(1H, d, J=4.4Hz), 7.13(1H, a), 7. 18-7.22(3H, a), 7 
.31(1H, a). 7.40{1H, dt, J=1.6 JScXf 7.7Hz), 7.44(2H, d), 7.67(1H, d. J=l 
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.6H2), 7,94(1H, d, J=8.4Hz), 8.15(1H, dd. J=1.8 8.4Hz)c 

<^MM2 4 4 \6-j:h ^'yti)lt^-}l-l- [ (2' -7;^:tD t7 = 
4-'f;i/) -2-^5^;i/^>X'f (3 0 6) cd^j5£> 

nMm2 4<D:^mizm\ 3- [N- C (2'-7;i:tDt:7:L-;u-4^<<;p) 
^^JVl T-b^JlTS,^: -4--ha^mm:^'^}U (1.90g) *»t,6-xhdf 
i/*;i/:t?^;i/-l-- [ .(2'-7;i/:tDi;7xr.;w-4--f ;u) ^ -£-^{5^ 
;i'^>X'i' 5 ( 3 0 6 ) (1.53g> 

Cfb^tJ (3 0 6) CD^IS] 

'H-NMR(CDGl3. g) : L40(3H. t, J=7.1Hz). i'<^m,:^ .M^JM ' .9- M X 
Hz), 5.43(2H. .s). .7.10-7.17(3H, b). 7.19aH, dt, J=1.0 StJf 7.5H2). 7.31 
(IH, a), 7.38(1H, dt, J=1.8 St5 7.8Ha), 7.50(2H, dd), 7.74(1H, d, J=8.5 
Hz), 8.00(1H, dd, J=1.4 St5 8.4H2). 8.06(1H, s), 

<^finj2 4 5 ; 6-^7;i/:ti^i/-l- [ .(2' - D t:7 x -;i.-4-^;u 
) -2-^^;i.'^>x-f ^;5^7-;i/ (3 0 7) cD^fig> 

*M*?!15 3 0*^tC«&V\ 6-x hiF->>*^i.:tf-;i,-i- [ (2' - 7;i/:tD t7 
xx;b-4-^;i.) -2-^^;i/^>;?'f = ^^^/-;u (i.sog) *»e,6-* 

ji/^n^^ri'-l- [ (2'-7;i/:tDt7xx;i/-4--(';u) -2-^^;i,^ 
>7:^ ^V-^J-jl (3 0 7) (1.24g) *?§fco 
nb^% (3 0 7) CD^*$] 

'H-IIMa(DMS0-d6, 6} : 2.59(3H, s). 5.63(2H, s). 7.19(2H, d, J=8.1Hz), 7. 

'v- 

24-7.31(2H, a). 7.39(1H, a), 7.46-7.53(3H, b), 7.62(1H, d, J=8.4Hz), 7.8 
0(1H, dd, J=1.3 &V 8.4Hz), 8.10(1H, s)o 
<W^m2 4B ;6- (1-x^ >:^;u;^-;w*;UA-^-f -1- [ (2' -7 

;i/;j-Dif7xx;i/-4~'i';i') -^^;i'3 -2-^5^;i/^>x>f (3 0 8 
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A-^Jl) -Z~^^)i^:,X^ l^^J-)V (0.455g) . N. n'-ti)l^^ 

^^-J-)\, (0.409g) , l-r^>;^;i/;n>7* Y (0.346g) , i/T'if 
lfS/i'D'i7>x-fe> (0.384g) iPe,6- (l-:ii^'>;^;b:n-;i,i!3;i,nx'f;U) -, 
1- [ (2'-7;U3rPt:7i-;i/-4-^;i/) -2->5^;i/'N:>X'f ^ 

(3 0 8) (0.340g) 
[^^«3 { 3 0 8 ) 

'H-WDl(DHS0-d6, 6) : 0.84{3Hrt. J=7.3Hz). 1.39(1H, m), 1.67(1H. m), 2. 
57(3H. s). 3.51(1H, t), 5.60(2H. s). 7.21(2H. d. J=8.0Hz), 7.24-7.30(2H. 

■). 7.39(1H, d). 7.48(1H. t), 7.52{2H, d. J=8.0flz). T.eeUH, d, J=8.5Hz 
). 7.80(1H. d. J=8.5Hz), 8.Z5(1H, s), 11.93(1H, br s)o 
<K3i0!l 5 0 ; 3-7;i'-tD-4-^5';i/h:7x-;i/<7)5!ai> 

^^^H^TT— 78-CK:?^a]Lfe7^ h^t HD7^> (30b1) I.6H-11- 
y^)l')^^A^:irV>^m (30b1) ^^^T4-7□^&-2-7;^:^-D h;i/a:> ( 
9.21g) ©7^h7fcKD77> (30al) ^^^in^fc^, -78-CTmF^lt?? tfc 
o ^TTfJflMigbTBWcUtSM^ (6.64g) CD7^h^tKn77> (30in 

1) s«$~78-CT-snx.> M-emp^tsi^bfco dcD^^SLifc, g-^.-^^^^^ ( 

6.63g) RXJFy'h'y^X ih V y J^-Jl^y ±7.7 k>y f^'y i^^ A (0) (0.52g 
) ©7^>7th-D77> (30b1) ^j«fZ^ST-lHlx.. -g^mi^Lfc. SlEfS^ 
(300b1) -e^^S^b. 10XffiK51in;t«lffiLfco ^«{ji$lg|D:^«2K?JE 

e.oog) ^mtza 

'E-NIffi(CDCl3, d) : 2.31(3H, d, J=1.8Hz), 7.20-7.28(3H, a), 7.34(1H, b), 
7.43(2H, t), 7.55{2H, d)o 

<5Sai«?!!5 1 ; 4-:^D^^f-;u-3-7;i,:^D t7 x-;i,cr)ggjg> 
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3-7;b^D-4-^^;i, 1.37^-^1, (6.00g) y H~rD^xi^i.>^ ^ K (5. 
73g) , 2. 2'-7-/t;^Yvrf-D- h (0.075g) RV^Bi^it^ (izOil 

-;u (8.30g) 

■H-NMKCDCh, 6) : 4.57(2H. s). 7.30(1H. d, J=11.0H2). 7.34-7.40(2H. o.) 
. 7.45(3H, m), 7.56(2H, d). 

^ y ] -4- - h D^Jii§Kx5^;i-0|Jig> 
Sf^^Jl 4®:&aK:S£V\ 3-7'-fe5^;i/7^<y-4-- hD.$,t#^x^;b (1. 
54g) i:3-7;i/:^-D-4-rD^^5^;i/t:7xx;b (2.26g) ifii^Z- [N-[ (3 
-7;p;tn t7xr:;i,-4-^';i/) T±^)lTl ^2 -4-- hD$a# 

<^ffi^J2 4 7 ; S-Ji y^^>:i3)l^.-)\,'-l- [ (3-7;U:tD lf7 x±;b-4 
-'C;!') ^5^;H -2-p<-5^;u^>Xi' ^^r»>r-;u (3 0 9) o^fig>. 
^fi»J2 4®:&S{c:e4^VS. 3- [N- C (3-7;U:^-De7x-;i,-4-^;^) P( 

-4-x hD$®#px5-;KO«a)KS^% (2.68g) ipf>6 
-xh:^r2/*;i/;Jtx;i.-i- [ (3-7;i';fp t7xx;u-4-^;i,) ;^5l;i,3 _2 

-y5^;b-c>Xi'5^^V^-;M3 0 9) (1.34g)^fffc, 
[ft^ (3 0 9) 

'H-NME(CDCh, d) : L40{3H. t, J=7.1Hz), 2.65(3H, s), 4.39(2H, q, J=7:i 
Hz), 5.46(2H, s), 6.79(1H, t, J=8.0Hz). 7.25(1H, m). 7.34-7.40(2H. b). 7 
.41-7.47(2H. b), 7.50-7.54(2H, b). 7.74(1H, d, J=8.5H2), 7.99(1H. dd, J= 
1.5 m 8.4H2), 8.07(1H, d, J=I.3H2)o 
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<liai^2 4 8 ; 6-*;i/;Jfdri/-l- [ {Z-7)l:tD\^y )l) 
/^JlJ -l-}^T)\>-<^yX>( (3 10) a?^fijt> 

nmmz Z(r>l5^\;zm.\\ 6-xhiri'*;u^-^i/-i- [ {3-7;u:tDt:7 
xr:;i/-4-'r;i/) -Z-^f-^'OX-f ^^v-;u (1.34g) ^^,6-* 

;i/:}^4ri'-l- [ (3-7;i';*-ot:7xz:;i/-4--i';w) ^^^H -2-^7-;i/'^> 

x>r ^ ^^v^-jb (310) (i.isg) -^mz. 

Cft^fe (3 1 0) ©^tt] 

'H-NMR(DHS(}-d6, <5 ) : 2.59(3H, s), 5.64(2H, s), 7.03(1H, t, J=8.0Hz), 7. 
37(1H, t. J=7.3H2), 7.42-7.48(3H. m), 7.56-7.68(4H, m), 7.79(1H, dd, J=l 
.4 RJI 8.4Hz). S.IKIH. s). 12.7(1H, br s)o 

<mMm2A 9 ;6- (1-X^ >::^;i/*-;i'*;bn^ ^;i/) -i- [ {z-y)i 
3t-Dtf7x^;i/-4-'r;i') -2-p(5';v^>x>r $y oil) 

^M«^9 8C9;5l£t3t£l,K 6-*;U:t<:5r'>-l- [ (3- 7;i/3j-D t7 x:i;i/-4 

--f;i/) -2-;/f-;i''^>x-f (o.390g) , n, N'-*;i/d^- 

= {0.35ig) ^ 1-X^'>;^;i/*>T5 K (0.297g) . i^r-'fi^ 

i/i'D«i7>x-b> (0.329g) A^e)6- (l-X^>x;u*^;i/*;i/>'^^'f;u) -i 
- [ (3-7;i/:^D t7xr.;i/-4-'l';i/) -2-^5^;i''<>X'f ^ 

-;u (3 1 1 ) (0.236g) S:?5feo 
U^L^f^ (311) O^Jtt] 

'H-ilME(DMSa-d6, 6) : 0.84(3H, t), 1.38(2H, a), 1.65(2H, b), 2.57(3H, s) 
, 3.48(2H, a), 5.63(2H, s), 6.93(1H, t, J=8.1H2). 7.37(1H, ■), 7.42-7.47 
{3H, a), 7.B0(1H, dd, J=1.7 RU 11.8Hz), 7.62-7.68(3H, a), 7.80(1H, dd, 
J=1.5 8.4Hz), 8.21(1H, d, J=1.3Hz), 11.90(1H. br s), 
lE(Najol) : 1681cb-'o 
BP : 227-230'Co 
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<MMm2-5 Q,; 1- (2-^'DD'^>i;;i/) -6- [ (2-^ h:^i/x^>) 

.7,}l:t-^-)l-t})\,j^=E^ )l] -2-Af-}\^^>X^ Ki^^J-)l (3 12) (D-t&> 

mmmB a(o:^^^izm\ l- (t7x-;i/-4-'<;W;^f-;i/) -6-*;u;tidf 

;i/ (0.272g) . (2-a:>:^i/ji^» :;^;b*>7'^ K (0.258g) , i?T-»ft:v 
i7De7>7=-fe> (0.256g) if^tbl- {2-{7Un-<yi?)i) -6- [ (2-^ h^>> 
7>Jl^^-jl:hJW^^>( JV^ -2-^^;U^>X'r $i5^y-;i/ ( 3 12) 

(0.149g) 

.'H-NMR(PMS0-d6, <?) : 0.87(3H, t, J=6.9Hz), 1.30(3H, t, J=8.0Hz), 2.89(2 
H,-q. J=7,6Hz), 3.25-3. 3S(2H, a), 3.63-3.74(2H, a), 5.59{2H, s), 7.17(2H 
, d, J=8.1Hz), 7.34(1H, t, J=7.0Hz), 7.44(2H, t, J=7.6Hz), 7.58-7.68(5H, 
■), 7.82(1H, d, J=8.4Hz), 8.23{1H, s), 11.88(1H, s). 
IR(Nujol) : 168icia-'o 
ap : 78-8rCe 



<^Mm25 1 ; 1- (2. -2-7'5^;u-6- 
^>>c;i/4^-;i/A;i/M^>f ;u) ^yX^ lV^J-)i (3 13) <D^WL> 

^iSWB 80:&^t:^ie^\ 6-3b;i/:n^i/-i- (2, i-i>^uu^yi?)\/) - 
2~/^)l^>X-( ^V^J—)l (O.aOOg) . N, N'-*;i/:nr:;i/i;^ ( 
0.323g) . l-^^'^yT.jlTt^yTl K"(0.301g) , i^TIf ti^^Dt7>x-fe> 
(0.303g) ij^ei- (2, ^-S^^J^DP^^^*;!/) -2-^^JV-6- (l-'^>^> 
7.;i/J^n;v:t3;W1^'f;i/) 'OX-f 5 (3 l 3) (0.196g) ^fffco 

[-fh-^ ( 3 1 3 ) OtitS] 

'H-NMR(DMS0-d6, <5) : 0.81(3H, t, J=7.3Hz), 1,22-1.30(2H, a), 1.32-1.39( 
2H, b), 1.64-1. 71(2H, a), 2.50(3H, s), 3.50(2H, t, J=7.8H2), 5.59(2H. s) 
, 6.45(1H, d, J=8:4Hz), 7.33(1H, dd, J=2.2 8.5Hz), 7.69(1H, d, J=8. 
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5Hz), 7.76{1H, d, J=2.1Hz). 7.80(1H, dd. J=1.6 RU 8.5Hz), 8.10(1H, s). 
11.89(1H, s)o 
IR(Nujol) : 1682ca-'e 
BP : 213.2-214. 6*Co 

<mMm2 5 2 ;1- (t7iZi;i/-4--<;Mx;i') -Z-:x.^)V-6- [1- 

(3 14) <D^&> 

) -2-x^;i/^>X-< i^'J-)U (0.300g) . N. N' -tUl^f^-Jliy^ IV^J- 
)l (0.272g) V 1- [ (3-p<5";i/^;^-) rvJj^i^-] X)l^t^>TA K (0.285g) > 
•>'7'1fte/^^Dt;^>7=-b> (0.256g) (t7x-;b-4--f;w^$^;i.) - 

2-x5^;i.-6- Cl- [3- 7.)\/it-^-}Vtt)l}^=^>( jv"] 

^yX^ (Z\A) (0.178g) S^§fco 

iit-^^ (314) <D«!H4] 

'H-NHfi(DMS0-d6i 6) : 1.30(3H, t, J=7.5Hz), 1.91-1.99(2H, b). 1.97(3H, s 
), 2.58(2H, t, J=7.2Hz), 2.90(2H, q, J=7.6Hz), 3.55-3.61(2B, a), 5.60(2H 
, s). 7.18(2H, d, J=8.2Hz), 7.35(1H, t. J=7.3Hz), 7.44(2H. t, J=7.5Hz), 
7.60-7.66(4H, a), 7.69(lfl, d, J=8.5Hz). 7.82(1H, dd, J=1.8 RV^ 8.5Hz), 
8.24(1H. s), 11.98(1H, s), 
IR(Nujol) : 1671ca-'o 
ap : Sg^S-gLE-Co " 

<^m2 5 3 ; 1- (A-\f7 :l=.}Ij1^ji) -2-x^;i,-6- (1 — 
ify7.)\y^^:z.)\,ti}in^^}\,) ^yx^ (3 1 5) (D-tBSLy 

8(^yS^iz^\,\ 6--^Jl^^^y-l- (4-t:7xri;b^^;i,) -2- 
x^;i/-^>X-f ^^^V^— (0..300g) , N, W 5,y-J~;i (0.2 

72g) . l-'^>^>;^;i/*>7^ H (0.254g) x S^T'if ti'^D.i7>7=-b> (0. 
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256g) {i-\^yx-)U;^^}\^) -2-x^;U-6- (1-'^>^>;^;U^ 

^}lti)lJ'^=E4)V) ^>X'{ X^'J-}^ i^i^) (0.258g) 
[{b^^ (315) 

•H-NMR(DMS0-d6, <5) : 0.87(3H. t, J=7.2Hz). 1.22-1.39(4H. m), 1.30(3H. t 

, J=7.5H2), 1.66-1. 73(2H, «). 2.90(2H. q. J=7.4Hz), 3.51(2H, t, J=7.7Hz) 

, 5.60(2H, s), 7.18(2H, d, J=8.2Hz). 7.34(1H. t, J=7.4Hz), 7.44{2H. t. J 

=7.6Hz)., 7.60-7.67(4H, b), 7.71(1H. d, J=8.4Hz), 7.81(1H, dd, J=1.6 

8.4Hz), 8.27{1H, d, J=l.lHz). 11.92(1H, s)o 

-IR(-Nu3ol-)-Ht682cin:i,. .-^_^,^„ — ^= — _^ — 

mp : 175.3-178,4*Co , 
<mmm2 5A ; e- il-zr^y7,}l^^-}\^i3)lJ^'^^ )\^) -l- (2, 4- 

mMm^^oyl5m\:.m^. 6-*;b^=Sri/-l- (2. 4-vi^nn-c>i;;i.) - 
l-3Li-)V-<>X^Xy^J-)^ (0.300g) > N. ^'-i?)\^if^=^)VV^^^^>-)^ { 
0.2586) . \-zr9y7.)\^^^y7K h- (0.217g)> ^T^M^^u^^y^^y 

.262g)>e,6- -1- (2, 4-s;^DD'c 

_2-xf-;v-t>X'f ^^V— '^ (3 1 6) (0.253g) S'fffco 
[■fb'&tl (3 16) 

'K-W!E(DMS0-d6, d?) : 0.85(3H. t. J=7.4Hz), 1.27(3H, t. J=7.4H2). 1.35-1 
•.43(2H. »), 1.63-1.70(2H. m), 2.81,|2H. q. J=7.4H2). 3.51(2H, t. J=7.7H2) 
. 5.59(2H, s), 6,41(1H, d. J=8.4Hz). 7.32(1H. dd, J=2.0 StT 8.4H2). 7.7 
3(1H, d. J=8.4Hz), 7.76(1H, d, J=2.0Hz), 7.8l(lH, dd. J=1.5 8.5Hz), 
8.12(1H, d, J=1.6Hz), 11.87(1H. s), 

IR(Nujol) : 1694CB-'. 
np : 175.7-176.9-C 
<IISi6W2 5 5 ; 1" (4- 1^7 xx;b^^^l') -2-x^;i,-6- [1- (3- 
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j^^Ji) 7•^>;;^J^:^-j^;b;^A•*>^;^] '^^x-^ ? yy— ;i/ (3 i 7) 

^Mm9 8(D:^mit^\\ 1- {4- t7x-;b;»{5";i/) -6-;!j;i/t>^i/-2- 
3i5^;u-;>Xi' ^^^>r-;u (0.300g) , H' -ti)ir^-)ii;^ s^^^j-)^ (0.2 
72g) > 1- (3-^5^;i/) 7'^>;^;i/:i^>7'^ K (0.254g) . i^T-tfKi/i^of^ 
>7=-l:> (0.256g) (4-l^7x:r;M5^;i/) -2-ni^;i,-6- [1- (3 

>:^Jlt^=.)Vii)lA^^ Jl2 ^i^X^ (3 17) (0. 

273g) S^fe. 
C<b^«3 ( 3 17 ) O^dS] 

'H-NHE(DMS0-d6, <5 ) : 0.85(6H, d. J=6.5H2), 1.30(3H, t, J=7.4H2), 1.55-1 
.62(2H, b), 1.63-1.70(1H, n), 2.90(2H, q, J=7.4Hz). 3.52(2H, t, J=7.9H2) 
, 5.61(2H, s), 7.19(2H, d. J=8.3H2), 7.35(1H. t, J=7.4H2), 7.44(2H, t, J 
=7.5H2), 7.61-7.66(4H, 7.71(1H, d, J=8.5H2), 7.81{1H, dd, J=1.6 
8.4H2), 8.27(1H, 5), 11.95(1H. s)c 
IR{Nujol) : ,1682cm->o 
■p : 102. 8-104. 5'Co . 

<nMm25 6 ; 1- (2, 4-->'^D o^:>i;;w) -5-x h if^i/A;u;f;-;u 
-2-^^;i/^>X-r ^i^v^-;w (3 1 8) ©^^S> 

m^m 1 A(D:h^izm\ ^-t^^jit ^ y ^ p$.t#^i^;i, (1. 

525g) iim^bZ, 4-S/->DD-<>i;;y (1.42g) *»4>4- [N- (2, i-i/i7un 

mtizt:^<mmm2 4(D:^m-(!i- (2. 4-i/i7au^>i^}v) 

i/*;l/;t?-;u-2-^5^;b-;>X'|' ( 3 1 8) (1.476g) (zgmUfc 

0 

L^-t^ {3 1 8) (D^m 

'H-NME(CDCh, 6) : 1.42(3H, t, J=7.1Hz), 2.57(3H,. s), 4.41 (2H. q, J=7,l 
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Hz), 5.38(2H. s), 6.35(1H, d, J=8.4Hz), 7.09(1H, dd, J=2.0 RX^ 8.4Hz), 
7.16(1H, d, J=8.9H2), 7.49{1H, d, J=2.0Hz). 7.96(1H. dd, J=1.5 SU? 8.5H 
z). 8.46(1H, s)o 

<nmm2 5 l ; 5-*;i/:}?^i^-l- (2, ^-i/^pu^yi/}l) -l-:^ 
^;i/^>X>f ^ ( 3 1 9 ) ©^fig> 

HM^siJS 3o:&SHt:£i\ 1- (2. k-Vi7uu^yiy)V) -^-zcyif-i'tDi, 

i\r^-)V-l-^^)\,-<yX>{ ^V'J-}\' (1.465g) 5!p?>5-*;i/i^:5ri'-l- (2, 
4-i;^DD'<>i/;u) -2-^^;i/'<>X'f .(3 1 9) {1.195g) ^ 

w-^-fed — , — -J- . 

C-fb^tl ( 3 1 9 ) 'cD«3«] 

'H-NME(DMS0-d6, 6) : 2.48(3H, s), 5.S6(2H, s), 6.53(1H, d, J=8.4Hz), 7. 
32(1H, dd, J=2.1 8.4Hz), 7.44(1H, d, J=8.4Hz), 7.73(1H, d, J=2.2Hz) 
, 7.78(1H, dd, J=1.5 SIf 8.4Hz), 8.15(1H, d, J=1.3Hz)c 

<IIJtWI2 5 8 ; 5- (l--:/^>X)V-t^-)Vt))l^^'^-()l') -1- (2, 4- 
i^^vD^yi^jv) -Z-/.^)i^>:K^ lfr^j-)V {3 20) (D'^5fi> 

^Mm9 S<D:B^lzm\ S-ti)l^^^iy-l- (2, 4->?:J7nD'<>v;i/) - 

2-p<7^;i''<>X-f (0.565g) ^ N. N'-*;i/:t^=;i/i;'f ^.^y-;!/ ( 

0.504g) . l-r^'>>^;i/^>7'^ K (0.427g) ^ 'JT'^^^iy^D'^yf-ty (0 

.473g) ){pp,5- (i-:r^.>:;^;t/*::^;u*;w^^'r;u) -1- (2, A-i^^nv^ 
>i^)l) -Z-/9}V^y:^^^^'J-7j^i^2 0) (0.690g) ^?ifco 
[<b^«!l ( 3 2 0 ) cDtl+S] 

'H-KME(DMS0-d6, 6) : 0.87(3H, t, J=7.3Hz), 1.41(2H, b), 1.68(2H, n), 2. 
49(3H, s), 3.52(2H, a), 5.58(2H, s), 6.53(1H, d, J=8.4Hz), 7.33(1H, dd, 
.J=2.1 St5 8.4Hz), 7.50{1H, d, J=8.5Hz), 7.73(1H, d, J=2.1H2), 7.78(1H, 
dd, J=1.5 StJ 8.5Bz), 8.24(1H, s), 11.97(1H, br s), 
li(Nujol) : 1674cii-'o 
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■P : 135. 4-139. 2'C, 

<IIJS0I12 5 9; 1- (4-1^7 i-;M>;i/) -5-x hdfi/*;i,;t?-;i/-2 
-xf^;i/^>X'f ^ ^-}-)\, (321) <D'^fi£> 
KMl 4<^:^rS{ciJfV\ 4-7•D^^;^■-;^T^y-3-x hD^Jt§Kx5^;i. 
(l.SOg) i:4-rp^^5^;i't7xx;i/ (1.67g) if»e,4- [N- (4-t7xx;u 
7-Dt::tx;uT5>'] -3-x h D$m#Kx5^;i/^^fc, dCD^jCDtt 
filSBlf5Cii?e<|iai«?iJ2 4 0:)J?$7?1- (4- 17 xx;u^ -s-xh:^ 
i/*;i/;}fx;i/-2-xf-;i/^>X-r 5 ^^-^1/ (3 2 1 ) (1.23g) (z^mbfco 
[ft^tl (3 2 1) 

'H-NMR(CDCh, d) : L40(3H, t. J=7.1Hz), 1.45(3H. t, J=7.6Hz). 2.90(2H, 
q, J-7.6HZ), 4.39(2H, q, J=7.1Hz), 5.40(2H, s), 7.09(2H, d, J=8.2Hz), 

7.27(1H, d, J=8.8Hz), 7.34(1H. n), 7.42(2H, t), 7.55-7.51(4H, n), 7.97(1 

H, dd, J=1.5 S15 8.4Hz), 8.52(1H, d. J=1.2Hz)o 
<ll«i«^2 6 0; 1- (4-t7xx;Mf-;W) -5-*;i/;t^=lrS/-2-x^;i/ 

-^yX^ X y^J-)V ( 3 2 2) ®^fi)t> 
%mm^2<Dljmzm\ l- (4-i:7xx;w^f-;i,) _5_xh:3E^i/5tj;i/^ 

x;u-2-xf-;i/^>X'f ^^V-;u (l.OOg) iP6>l- (4- 17 xx;M5^;i/) 

-5-*;i/:n^«>-2-x^;V'<>X'f (3 2 2) (0.870g) ^mzo 

C<b^ (3 2 2) 0^*43 

'H-IMKDMSO-de, 5) : 1.30(3H, t, J=7.4H2), 2.90(2H, q, J=7.4Hz), 5.57(2 
H, s), 7.17(2H, d, J=8.3Hz), 7.33(iH, a), 7.42(2H, t), 7.63-7.57(5H, b). 
7.81(1H, dd, J=1.6 StJ^ 8.6Hz), 8.18(1H, d, J=1.3H2), 12.87(1H, br s)o 
<msm2^1 ; 1- (4-li7xx;M^;U) -5- il-r^yy^)l-;tK;zjV 
A;i/>'"^^>r;b) -2-x^;i/^>x-r (3 2 3) (D^^> 

mmm^ 8<D:S^izm\ i- (4-if7.xx;i.;»<^;i/) ~s-i]}i^,i^i^-2- 
I'f^J-}^ (0.400g) . N, W -ti)l^^-Jl^^^ xy-J-)\, (0.3 
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64g) . l-y^>7.)\.^^>7l K (0.308g)\ 'JT^\::'y^at7>y''b> {Q.U 
2g) iS^ibl- (4-t:7xr.;i/^f-;i/) -5- (l-7'^>7.;U*r.;i/*;i/M^vf;i/ 
) -Z-xf-^P^^X-^ ( 3 2 3 ) (0.305g) *^#feo 

[■fb^ti (3 2 3) on^m 

'H-NHR(DMS0-d6, 6) : 0.86(3H, t, J=7.4Hz), 1.30(3H, t, J=7.5Hz), 1.41(2 
H, b), 1.68(2H, a), 2.91(2H, q, J=7.4H2). 3.52(2H, m), 5.59(2H. s), 7.16 
(2H. d. J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.43(2H, t), 7.59-7.65(5H, b), 7 
.80(1H, dd. J=1.6 RV^ 8.6Hz), 8.24(1H, d, J=1.6Hz), 11.97(1H, br s)« 

^imjol) : 1682cin-lo _. ' _ 

BP : 142. 9-144. 4*C, 

<mmm2e2; l- (4-t:7xx;i.^^;i/) -2-ni7^;u-6- (2-/h 

:J^i;'i^>x;u:^-;i/5b;w^^^;i') ^yx^ s.^'J-)i (3 2 4) o^^> 

msm^ s(D:^mizm\ ^>x^^i^'J-)\' (o.sisg) . ]i, w-ti)iif^=.^ 

;i/i?'f (0.464g) . 2-^ h=^i^x^>XJl/*>7^ K (0.420g) x 

i;7'1flfi/^D>i7>7=-b> (0.438g) (4-lf7xz:;i,/^7l.) -Z-^- . 

3 2 4) (0.487g)^^#fco 
C^b-&^ (3 2 4) (Dm^l 

'H-NHR(DMS0-d6, 6) : 1.30(3H, t, J=7.5Hz).. 2.90(2H, q, J=7.4Hz), 3.13(3 
H, s), 3.70-3.77(4H, b), 5.60(2H, s)^.18(2H, d, J=8.2flz). 7.35(1H, t, J 
=7.1Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.B7(4H, a), 7.70(1H, d, J=8,5Hz), 7 
.80(1H, dd, J=7.4 &tf 1.3H2), 8.25(1H, s), 11.97(1H, s). 
lE(Hiijol) : 1684ca-'<. 
■p : 94.6-97.2'Co 

<mmm2 S3 ; 6-xbdr5>*;i/4<x;i.-2-x^;b-l- [4- (4-7;u 
d-P^>i?;i/;i-^S') -<>i^)^l -<^yX^%y'J-)^ (3 2 ^) (D't^> 
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4-yz3\^:t=.}iy^ ^ -2-TS.^^mm:^^)l (0.534g) , KSiJ'J'^A 
(0.374g) s ^^4- {A-7)V:i-0^>'y)lt^i^) (O.SOOg) , 

x^vi/ (5d1) . 7k (3b1) (Dm^miyc-^mrmnLtco ^mis^m^Lx 

?f e>nfcgia[tcx^y-;wi:36%«K (0.46g) ^iD^> AQ#ftiSSSTT2I^fatli* 

i/*;i':lfx;i/-2-x^;i/-l- [4- (4-7;i/:i-D^>i;;i/;j-d^i/) 'S>i;;i/] 
'^^X^f ^;5^V-JU (3 2 5) (0.228g) Sllfcc 
[-fh^^il ( 3 2 5) CD^t$] 

'H-NMR(CDCh. 6) : 1.40(3H, t, J=7.1Hz), L42{3H, t, J=7.5Hz), 2.86(2H, 
q, J=7.5Hz). 4.38(2H, q, J=7.1Hz), 4.97{2H. s), 5.32(2H, s). 6.88{2H, 

d. J=8.7Hz), 6.98(2H, d, J=8.7ez), 7.05{2H, t, J=8.7Hz), 7.37(2H, a), 7. 

76{2H, d, J=8.4Hz). 7.98(1H, dd, J=1.5 JSlV 8.5Hz), 8.02(1H, s)o 
<^M2 6 4 ; 6-p!7;b^:^lrt/-2-xf-;i/-l- [4- 

t/JVt^'y) 'Ox;!'] (3 2 6) (D^^> 

mSmS ^C^IS^^^W B-Ji\'iri/tl)lif^-)\^-Z-Ji^)ir-\- [4- (4 

-yjltn^ypjl-t^i^^) ^>i;;i'3 ^>X-{ i^y^J-Jl (0.225g) d»e,6- 

*;i/5j?:^£/-2-"X?;i/-l- [4- (4-7;i/:f D^>i;;i/:t^i/) ^>i;;i/] 

^XW" ^y^.'-;!' (3 2 6) iO.llSg) ^mtz. 
[it-t^ ( 3 2 6) CD^tf ] 

'H-NMIl(DMSC}-d6, 6) : 1.28(3H, t, J=7.4Hz). 2.89(2H, q, J=7.4Hz), 5.01(2 
H, s), 5.47(2H, s), 6.95(2H. d), 7.03(2H, d), 7.18(2H, t), 7.45(2H, m). 
7.62(1H, d, J=8.4Hz), 7.77(1H, d,.J=8.4Hz), 8.05(lfl, s)o 
<llifi^J2 6 5 ; 6- {I -r^ >7.)V-!i-^-Jii3)VJ.^^-( }i) -2-j^^)i- 
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-•i7A^ ( 3 2 7)'cD^E£> 

HJfi^fil 9 8 6-*;i/#=^-i^-2-xf-;u-i- ii-yji-^ 
p^:>i^Jl:i-^iy) ^yX^ lV'J-)\/ (O.nig) > N, W-i^Jlrn 

s.^r^J-}i (o.l37g) X ■/^yT.Jvtryys, Y (0.1l6g) . i;7'ifti/ 
irD«j7>x-fe> (0.129g) iP^jfi^^oe- {l-zr^>7,fl^^-)li3)V/^=E^ )\/) 
-2-xf-;i/-l- [4- (4-7;i/2j-D^>i;;i/:!|-:¥i/) '^^i?;!*] ^>X-(iy 

i^^Hi'S^milktiZtizX*). 6- (l-7'^>;^>l/*x;i.:t7;i/;^^^;i,) -2- 
JL^JV-I- [4- i4-7)l:tti^>i^)\^^^i^) ^>i/;i/], 'OX-f ^ 
;i/T>^xe'A^ ( 3 2 7) (d.UOg) ^llfco 
[<b-&^ ( 3 2 7 ) Oifelt^] 

'H-NME<DMS0-d6, d) : 0.8a(3H, t). 1.25(3H, t), 1.35{2H, b),1.61(2H, a), 
2.84(2H, q), 3.27(2H. »), 5.01(2H. s), S.42(2H, s). 6.95{2H, d, J=7.8Hz 

),/7.02(2H, d, J=7.8H2), 7.17(2H, t). 7.44{2H, b), 7.57(IH, d, J=8.1Hz), 
7.82(1H, d, J=8,1H2), 8.12{1H, s)c 

IR(Nujol) : 1614cn-'- 

BP : 105-115*Co 

<l^^2 6 6 ; 1- [4- (3. A-iP^V3v^>i^;i:t^iy) - 
6-xh:^^i/;!7;i/;}?x;i/-2-xf-;V'<>X'l' l^'J—Jl (3 2 8) <D.-^bSL> 

mMmZ 6 3(Dl5mizm\ 4-^7'D t.;tx;i.T^ ^-3-T^ >'$Jg.#Kx^ 
;u (1.81g) t^z^A- (3, 4-i^^uu^>if)l::ir^iy) ^>'J)V (3.18g) i? 

;i,-2-x^;i,^>X^' ^ ^'J-)l (3 2 8) (2.01g) ^mzc 
iit-t^ (3 2 8) 

'H-NHR{CDCh, 6) : 1.40(3H, t, J=7.1Hz), 1.42(3H, t, J=7.5Hz), 2.86(2B, 
q, J=7.5H2), 4.38(2H, q, J=7.1Hz), 4.97(2H. s), 5.33(2H, s), 6.87(2H, m 
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). 6.98(2H, b), 7.22(1H, dd, J=2.0 RTf 8.3Hz), 7.44(1H, d. J=8.3Bz), 7. 
50(1H. d, J=2.0Hz), 7.76(1H, d, J=8.6flz), 7.97(1H, dd, J=1.6 Stf 8.6Hz) 
. 8.02(1H, d, J=1.3Hz)o 

<m&m2 G 7 ; 5-ij}l^^^^>-\- [4- (3, A-i^iP nD^yi;)i:^^ 
» -Oi^Jl] -2-:x:.^)l^>X-{ X^r^J-JV (3 2 9) ©•&fig> 

-7}V:tD^>i;}l:t^i^) ^>i^)ll ^>7:-(l^'J-)V (2.01g) ii^<o6-i3 
[4- {Z, A-i^i7nD^>':/)l:i:^i^) -Z-m^jv 
'OX-r 5 ( 3 2 9 ) (1.82g) 

[<b-&«D (3 2 9) 

'H-NMR(DMS0-d6, 6) : 1.28(3H, t), 2.88(2H, q), 5.05(2H, s). 5.47(2H, s) 
, 6.96(2H, d). 7.04(2H, d), 7.39(1H, a), 7.68-7.59(3H, m), 7.78(1H, d, J 
=8.4Hz), 8.06(1H, s)o 
<m]&m2 6B ; 6- (l-y;J'>x;i/^-;i/*;i'-'^^'f;i/) -l- [4- (3, 

^--^Am (3 3 0) c[)-&^> 
*i(l«»I9 8©:;&fetiJ£l\ 6-*;u:t?=^i'-l- [4- (3. A-V^X2U^>t/ 

;i'3j-:i!r2/) '^>i?;i'3 -2-xf-;i/'^>X'r ^i^v^-^i' (O.soog) , N, N'-A;i' 

(0.356g) s 7'^'>x;i/*>5'5 K (0.301g) , S/'Tlft 
i/^D'i7>5=-b> (0.334g) *6?ft*t06- {l-zr^y7.}V7t:-)Vtl)\^n=^-()V 
) -1- [4- (3, 4-i^;J'D.O'^>s;;i/:i-:^-i') v^^i^;!/] -2-x5^;i/^>X 

fc@«:^fiig>JI£«tScii:fcJ:Ds 6- (l-X^>XA*x;u:ij;i,A-^^;i/) - 
1- [4- (3, A-'J^nu^:yV}\>t^^y) ^y'y)^'^ -2-xf-;i/^>X-r ^ 
^y-Jl'T^^X't;!.^ (3 3 0) (O.Slg) 
Cft^«!l ( 3 3 0 ) 
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'H-NMR{DHS0-d6. 6) : 0.82(3H, t, J=7.3Hz), 1.26(3H, t, J=7.4Hz). 1.31(2 
H, b), 1.54(2.H. b),'2.84(2H. q, J=7.4Hz), 3.07(2H, a). 5.05(2H, s), 5.41 
(ZH, s). 6.95(2H, d, J=8.7H2), 7.00(2H, d, J=8.7Hz), 7.41(1H. d, J=8.2Hz 
), 7.46(1H, d, J=8.4Hz), 7.62(1H, d, J=8.2Hz). 7.68(1H, s), 7.81(1H. d. 
J=8.4Hz). 7.97(1H, s)„ 
IR(Nujol) : 1540ca-'o 
BP : 99. 5-101. 5*Ce 

<mMm2e9 ; l- (4-t7xri;i/p<^;i/) -6- (n-r^;i/*;wt^ -i" 
;u) -2-x^;v^>xw (3 3 1) ©•&5£> 

;i.-2-XT-;i/^:^X^ (0.400g) , xi-y^}lTl> (0.233g 

) . ^J:t5h';x5^;i.7'^> (0.215g) (4-E7x-;i.^^;i.) -6- 

(n-y^;i/*;i'-'^^'f;i') -2-x5^;i/^>x^' (3 3 i) (0.295g 
*) ^^ito 

[-fb^® ( 3 3 1) (D^m 

'H-Wffi(DMS0-d6, 6) : 0.95(3H, t, J=7.3Hz). 1.37-L48(2H, m), 1.45(3H, 
t, J=7.4flz), 1.57-1.63(2H, m), 2.90(2H. q. J=7.5Hz), 3.46(2H, q, J=7.1Hz 
), S.42(2H, s), 6.16(1H, br s). 7.10(2H, d, J=8.1Hz), 7.34(1H, J=7.5H 
z), 7.42(2H, t, J=7.5Hz), 7.48-7. 57(5H, a), 7.87(1H, d. J=8.fflz), 7.91(1 
H, s)o 

la(Nujol) : 1621ca-'o 
■p : 170. 5-173. 0-Co 

<mMm27 0 i 1- (4-t7I-;^^5^;^) -2-xx;i/-r6- {f^yi/r- 
;i,_2_^;i,^;W'?^>f JU) -^yX^ KS^'/-)^ (3 3 2) (0^^> 

mimi 5(0:^mizm\ 1- (4-t7x-;u^5^^V') -6-^DD*;i.:i?x 
;i,_2-x5^;i/-i>X^ X-S^^J-Jlyimm (0.400g) . Z-TK^^T^J-)l (0. 



wo 97/24334 



PCT/JP9«A)3858 



243 

318g) , JteiV h 'Jx^A7^ > (0.215g) (4- t:7 x - 

2-xf-;i,-6- (f-7'v"-;i/-2-^';i/A;i/>'^^^;i') '^^X-f (3 
3 2) (0.179g) ^mco 
[it-^^ (3 3 2) (O^^l 

'H-NME(DHS0-d6, 6) : 1.48(3H, t, J=7.5H2), 2.95(2H, q, J=7.5Hz), 5.41(2 
H, s), 6.94(1H, d, J=3.6Hz), 7.06(2H. d, J=8.1Hz), 7.26(1H, d, J=3.6H2), 
7.32(1H, t, J=7.4Hz), 7.39(2H, t, J=7.3Hz). 7.47-7.51(4H. ■), 7.87(2H, 
s), 8.03(1H, s), 11.15(1H, s)o 
IR(Nujol) : 1652ci-'o 
BP : 225.5-227. 7*Co 

<III6^2 7 1 ; 1- (4- t7xx;i/^f-;i') -2-xf-;u-6- (2-l^V 
i;;u*;w?^'f;i/) ^>x^ Ki^'J-Ji (3 3 3) cD^fig> 
mMm9 8C)1Smizm^\ l- (4-t7xx;v;><f-;i/) -6-;!j;i,;}fdpi/-2- 
^^^\/-;u (O.300g) > N, N' -*;i':}^x;wi;^ = (0.2 
72g) . Z-yiy\f^}i/> (0.158g) . i;T1fti^^D'i^>7=-fe> (0.256g) 
SI- (4-t7xx;up<^;i/) -2-x^;i/-6- (2- U i?;u*;i.A^'(';u) 
•^>X-r ^ ir^J-JV (3 3 3 ) (0.116g) fe, 
[fb^«5 (3 3 3) 

'H-NME(CDCh, <y) : 1.47(3H, t, J=7.6Hz), 2.93(2H, q, J=7.4Hz). 5.45(2H. 
s), 7.06(iH, dd, J=7.4 RV^ 4.9Hz), 7.10(2H, d, J=8.1Hz), 7.34(1H, t, J 
=7.4Hz), 7.42(2H, t, J=7.6Hz), 7.55-7.55(4H, a), 7.75(1H. t, J=7.9Hz), 7 
.79(1H, d, J=8.4Hz), 7.86(1H, d, J=8.4H2). 7.98(1H, s). 8.30(1H. d, J=6. 
2H2), 8.38(1H, d, J=8.4Hz). 8.62(lH,s)o 
IR(Nujol) : 1661CB-'- 
HP : 16D. 9-164. 5'Co 
<mnm2 72 ; e- (n-7f-;i/*;w^^^;i/) -1- (2, 4-i;^DD^ 
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}l) -Z-:i^^)U-^>X>(iy^J-}li&mm (0.300g) . h^)ji^)iT^> (0.1 
81g) . n-r^;i/7'^ > (0.196g) (n-y5^;u*;UM^.f _i_ (2 

, i-i>i7ua^>i;ji) -2-/^}l^>X>( ^ y-J-)\, (3 3 4) (0.156g) 

I-ft^ (3 3 4) <D^m 

'H-NMR(CDCh, 6) : 0.96(3H, t. J=7.3Hz). 1.37-1.43(2H, m), 1.55-1. 62(2H 
■ L^l'J -^^^^^' 3-46(2H, q, J=7.0H2). 5.40(2H. s). 6.15(1H. br si. fi. 
32(1B. d, J=8.5Hz). 7.07(1H, d. J=8.4H2). 7.48(1H, d. J=2.0H2), 7.55(1H. 
d, J=8.4Hz), 7,74(1H, d. J=8.4Hj), 7.79(lH.s)<. 
IH(Nujol) : 1636ca-'e 
BP : 146.6-147. 5*C. 

<S!fatM5 3 ; 3- [sec- (2. i-i/^tJUy ^2 -4-- h 

3-y)l:i-n-A--Ya^mWt (0.877g) tsec- (2, A-i;^oayj^^ 
9)1') 7Xy (2.25g) ©h;n> (5b1) ^?a*l5i^SMSaiUfeo 

3- [sec- (2. 4-i;^DD7x*^;i.) TUZ -A--Yu^M,%mc^m^ 

2/1) 3- [sec- (2, 4-i?i7 o □ 7 x;^f-;u) r^y 

3 "4-::i hD$MSx^;i/ (l.i6g) <fe^ffeo 
[^^O^tt] 
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'H-NMR(CDCh, 6) : 1.35(3H, t, J=7.1H2), 1.64(3H, d, J=6.6Hz), 4.30(2H, 
q, J=7.1Hz), 5.16(1H, m), 7.18-7.31(4H, n), 7.43{1H, d, J=2.0Hz), 8.21( 
IH. d, J=8.8Hz), 8.34(1H, d, J=5H2)o ' 
<|;i)e^5 4 ; 4-7^y-3- [sec- (2, 4-S^ ^ n D 7 

3- [sec- (2, i-i^i7 nay 1.^^)1) -4-n h pg.tMxf^ 
)^ (1.14g) . Stc^ (1.60g) . x^>'-;U (lOml) iJilJfftS (Sal) 

Jt-^;i/Aiiio%^sjT-ttm.Lfco ^mm^&m^m:^m± h u OAji^^i&izm^i. 

- : 'v^-9->/@fi?X7^;w=2/l) TSf^T 5c: J: 4-7'$ y 

-3- [sec- (2, 4-S/*^DD7x;^^;i/) 7$y] $m#Kx^;i/ (•0.920g) 

'H-'NHR(CDCl3, «5) : 1.31(3H, t, J=7.1Hz). 1.52(3H, d, J=6.71i2), 3.56(1H, 
br s), 3.79(2H, br s), 4.23(2H, q, J=7.1Hz), 4.96(1H, q, J=6.7Hz), 6.68 
(IH, d, J=8.0Hz), 7.03(1H, d. J=1.7Hz), 7.15(1H. dd. J=2.1 8.4Hz), 
7.35(1H, d, J=8.4Hz), 7.39-7.43(2H, a). 

<%M9\2 7 3; 1- [sec- (2, 4-2^^ p o 7 x^f-;i.) ] -6-x 
>/:*7;i/;Jfx;i.-2-^^;W'<>X'f $^y-)l/ (3 3 5) C[)-&fig> 

4- 75 /-3- [sec- (2, 4-i/'^DD7x4^^;i/) T^v] $Jg.#Kx^ 
(0.900g) O^Ui'*> (2.0nl) ?$fg[H, ^^TTflKbT-bT^;!/ (0.243g) ^£ 

l^^t^lLt^X^. 4-4-7'-fe7-;UT5/'-3- [sec- (2, 4-i;^DD7i 
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(20al) iz^Pb. 36%«® (0.4nl) im?iXZmiimmW.Ltzo ^KtK 

j« : SKx5^;^/X^'y-;^=20/l) T«i!irs;ii:l3 J: l- [sec- (2. 

4-i;i?D07x^5^;i/) ] -6-x ^^>:*;^#-;^-2-p{^;^v^^>X'l' 5 ^ 
V^-;!/ (3 3 5) .(0.700g) >£?§fe„ 

[-fb^^ (3 3 5) 0D%I43 

'H-NMR(CDCh, (5) : 1.38(3H,.t, J=7.2Hz), 2.01{3H, d, J=7.2Hz), 2.63(3H, 
s). 4.29-4.40(2H, ■). 5.89(1H . q, J=7.2Hz), 7.37( 1H, dd, J=2 .2 RU 8.4 

Hz). 7.40(1H, d, J=2.0Hz), 7.52(1H, d, J=8.4Hz), 7.67(1H. d, J=8.fflz), 7 

.86(1H. s), 7.91(1H, dd, J=1.4 RXf 8.4Hz)o 
<IIJ6^2 7 4 ; S-iJ)\^-!f^^^>-l- [sec- (2, 4- i^i? dd 7 x^f-/i/ 

) "1 -2-:^^)l^>7:-( lfr^J-)l {3.3 S) (D^^> 

5 3(D:&^lzm\ l- [sec- (2, 4-i^i?D D7x^^;i,) ] -6- 

x h:5ri/A;i/4^:z;i/-2-pf^;i/^>X>r (0.690g) *e)6-^3;b^*^ 

i^-l- [sec- (2, 4-i^i^Dn7x^f^;i/) ] -2-p<5^;i/'<>X'r^ ^5^^/- 

;u (3 3 6) (0.447g) ^mco 
[<b^ (3 3 6) 0^+4] 

:'H-KMR(DMS0-d6, 6) : 1.88(3H, d, J=6.8ez), 2.57(3H. s), 6.01(1H, q), 7. 

55(1H, d), 7.60-7.67(3H, ■),. 7.71(1H, d), 7.89(1H, d), 12.65(1H, br s) 
<nnm2 7 5 ; 6- (l-7'^'>;^J^:i-^x;^*J^;^-^^;^) -1- [sec- ( 

Z, 4-'yi7QU7j:^f-)V) ] -2-^^;i"<>X'f (3 3 7) ©-& 

1136^ 9 8 0;&S{::tSv\ 6-*;i/:}?:5ri'-l- [sec- (2, 4-i;i?DD7x 
^^;V') 3 -Z-^^)l^>:X-f lir^J-)\^ (0.433g) , N, r -ti)lif>:z)li/^ 
IV'J,-)1 (0.412g) > :r^>X;U*>T^ K (0.348g) , >:7'1flfv^De7> 
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x-fe> (o.386g) -i- [sec- ( 

2, 4-i/^'DD7x4^^;i/) ] -2-^^;U'<>X-i' ^^V-;u (3 3 7) (g) 
C^b^^J (3 3 7) (D^m 

'H-NME(DHS0-d6, 6) : 0.84(3H, t, J=7,3Hz), 1.34(2H, m), 1.57(2H, a). 1. 
89(3H, d, J=7.0Hz), 2.49(3H, s), 3.07{2H, n), 5.954(1H, q, J=7.0Hz), 7.4 
KIH, d, J=8.7Hz), 7.56(1H, dd, J=2.1 8.5Hz), 7.61(iH, d, J=2.1Hz), 
7.74-7.79(3H, b)o 

*?;wt^'f;u) -<yx^ (3 3 8) ®^^> 

m^mi 5(Dyj^^izm\ l- (4-t:7x-;i/^5';u) -6-'!7Duti)i^>- 
;^„2-x^;^^>X'l' 5 (o.aoog) . h ^Jjl^jit k > (0.243 

g) s r-'J> (0.224g) ip?)!- (4-t:7x:i;U;<f-;i.) -2-x^;u-6- ( 
7xx;u:ij;w^.^^';i/) '^>X^ (3 3 8) (0.195g) ^ntzo 

[-fb^t? (3 3 8) <D^m 

'H-NMR(CDCl3, 6) : 1.47(3H. t, J=7.5Hz), 2.93(2H, q, J=7.5Hz). 5.44(2H, 
s), 7.11(2H, d, J=8.2Hz), 7.14('lH, t, J=7.4Hz), 7.32-7.38(3H, m). 7.42( 
2H, t, J=7.4ez), 7.51-7.54(4H, a), 7.63(2H, d, J=7.8Hz), 7.69(1H, dd, J= 
8.4 RXJ^ 1.6flz), 7.84(1H, d, J=8.4Hz), 7.88(1H, br s), 7.97{lH,d,J=1.5Hz 

la(Nujol) : 1647ca-'„ 

HP : m.7-m.rc„ 

<^0>J2 7 7 ; 1- (4-K7x-;u^5^;i/) '-2-x^;i/-6- (1. 3, 4 
"f-7'v7'i/-;i/-2-'r;i/*;b>''?^-r;i') (3 3 9) o-^ 

8c[):^^{c^^v^. i- (4-t;7x-;i'^f-;i') -s-tDiTf^^i'-z-:^ 
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^}v-<>x-( I sr^j^jy .(o:3oog) > N. ^i' -ti)in'^-jvi/,^ (0.272 

g) > 3, A-^Ti^T'J-}^ (0.170|) ^ i^Tif ti'^^ D -J; y-r 

■fe> {0.256g)>e,l- (4-t7xii;i/^^;u) -2-xf-;v-6- (1, 3, 4^ 

5^Ti^Tv;-;i/-2-^;i/*;i/^\-^'f;i') ^>x-{ (3 3 9 ) (b.23 

4g) ^mzo 

[{b^fel (3 3 9) 

•H-NMR(CDCl3,d) : 1.45{3H, t, J=7.5Hz). 2.90(2H, q, J=7.5Hz), 5.53(2H,s 
). 7.07(2H, d, J=8.3Hz), 7.33(1H. t, J=7.5Hz), 7.40(2H, t, J=7.3Hz). 7.5 
7-f4H. ri- .T=S,?.H?!K 7.89(1H. d. J=8.5Hz). 8.08(1H. dd. J=8.5 1.6Hz), 
8.34(1H, d, J=1.2Hz), 7.60(1H. s), 12.26(1H, s)„ 
IR{HttOol) : 1654cn-'o 
BP : 230.1-233.4'C, 

<nnm2 '7 S ; l- (4-t7x-;Vp{^;W) -2-x^;i'-6- (x h^^/ 
}],±,}lrn^^}\,) ^yX-f" ^^V-v'l' (3 4 0) CD;&fi£> 

i7^;v'<>X'i' ^ ^y-;!/ (o.300g) . N, r -:<3;i/^xji/i?'f (0.2 

72g) . 5-7^^7^ h^^-^l/ (0.143g) X s;T-tfb:y^D'i7>5=-t> (0.256g 

) (4-if7 3::^;i'X?";i') -2-ai5";i/-6- (f >^v'-;i/-5-^';i/ 

5b;W^^^^l/) '^OX-r S ;W (3 4 0) (0.135g) ^mz. 
at-t^ (34 0) Otlt43 . • 

'H-NMa(DMS0-d6, (J ) : 1.32(3H, t, J=7.5Hz), 2.93(2H, q, J=7.5Hz), 5.61{2H 
, s), 7.23(2H, d, J=8.1H2), 7.34(1H, t, J=7.4Hz). 7,44(2H, t, J=7.6Hz), 
7.60-7.67(4H, n), 7.76(1H, d, J=8.5Hz). 7.98(1H, d, J=8.6flz), 8.46(1H, s 
), 12.30(1H, 5), 15.95(1H, s)o 
IR(Nujol) : 1667ca-'o 
BP : 273.1-276.0-Ce 
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<'^M^12 7 9; 1- (4-t7x:i;i/p(^;i/) -2-x^;i/-6- (1, 3, 4 

- h 'J7'y-;u-3-^;i/A;wt^^;i/) ^yx>( K^^J-}1 (3 4 1) (D-^^ 
> 

x5^ji.^>Xi'^^y-;u (O.soog) . N. N' 5 (0.2 
72g) . 3, 4~Y^)T'J-)l (0.141g) . •>'7'-lf tTi/^n e7>x 

-b> (0.256g) *t>l- (4- t7xx;u^^;b) -2-x^;b-6- (1. 3, 4- 
h UTV'~)U-2-^ )U) ^yX^ (3 4 1 ) (0.224ff 

) -^ntio 

i^^m (3 4 1) CDt?(4] 

'H-NMR(DMS0-d6. d> ) : 1.33(3H, t. J=7.4Hz). 2.93(2H. q, J=7.4Hz), 5.63(2H 
, s). 7.17(2H, d, J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 
7.60-7.65{4H, m). 7.78{1H. d, J=7.4Hz), 7.83{1H, dd, J=8.4 ISlU 1.5Hz), 
8.17(1H. s), 8.77(2H, s), 12.04(1H, s)o 
IR(Nujol) : 1675cm- '„ 
«P : 263. 4-256. 2*Co 
<^0!12 8O ; 1- (4-tf7ix;u^^;b) -2-x^;i/-6- (], 3, 4 

- h »JTV-;i/-2-'i';u*;u>'i^>f ;i') '^>X-f (3 4 2) cD^gg 
> 

^0«9 8 0:&S{c%l,\ 1- (4-t7xx;i/^^;i,) -6-;b;i/;}^^r v-2- 
3u^})/^yX-(^V^J-)], (0.300g) ,^N, IT -*;i':Kx;i,i;^ (0.2 

72g) , i-T^j~\, 3. 4-h';7'V-;i' (o.uig) , i;Tiftf'>i7Dii7>7= 

(0.256g) d»e,l- (4-tf7xx;i/^^;i.) -2-x5^;b-6- (l, 3, 4- 

h 'J /'y-;b-2-'j' ;i/:^j;i'>'^^-r;i') ^yx^ $ (342) (o.2i5g 

) %!?fco 
[ft^ (3 4 2) 
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'H-NME{DMS0-d6, <5 ) : 1.31(3H. t. J=7.4Hz), 2.92(2H, q, J=7.4Hz), 5.60(2 
H, s). 7.23(2H. d, J=7.8Hz). 7.34(1H, t. J=7.2H2), 7.44(2H. t, J=7.6Hz), 
7.60-7.66{4H, m), 7.72(1H, d. J=8.3Hz), 7.78(1H, s), 7.95(1H, d, J=8.3H 
z), 8.43(1H, s). 11.85(1H, s), 13.57(1H. s)o 

IR(Nujol) : 1659cm- 'o 

BP : 306.0*C(:«-.l!l)o 

<||»2B1 1- (4-lf7x:i;M^;i') -2-xf-;i.-6- (3-t^U 

i;;i/ij;w^^ 'OX^ ^ y ^/-;M 3 4 3 ) ©^«> 

72g) > 3-T^/l^Ui^> (0.158g) ;s^Tiftii/^ne;>7^-b> (0.256g) 

(4-K7x-;m^;1') -2-x^;i^-6- (3- 1 u i^ju^^w^^^^i') 

-oX-f ^ ( 3 4 3 ) (0.229g) S'fifco 

[it^^ (3 4 3) OtJ^S] 

'H-«CDCh. 6) : i.47(3H, t, J=7.6Hz). 2.93(2H, q. J=7.4Bz), 5.45(2H, 
s), 7.10(2H, d, J=8.1Ilz). 7.29-7.36(2H. n). 7.42(2H, t, J=7.4Hz), 7.53( 
4H. d. J=8.0Hz). 7.71(1H, d. J=8.5Hz). 7.86(1H, d, J=8.4Hz), 7.97(1H. s) 
. 7.98(1H. s). 8.27(1H, d, J=8.4H2). 8.38(1H, d. J=4.7Hz). 8.68(1H. d, J 
=2.5Hz)o 

lE(Nujol) : 1644c«''e ^ ' 

ap : 124.4-125. 6*Co 

<mmm2S2; 1- (2. A-i^^vu^^i^f^^) -z-^^)i-i- (2-t: 
mm9 B(Dmm^^^ 6->b;i.#^i^-i- (2. 4-'>'i7DP-<>s;;i.) - 

■ z--^^)v^yx^i^'J-}^ (o.300g) . N. r-i:i)i:r^-J\^^y>ii^'^-^^ ( 

0.290g) . Z-riy^^)^y (0.168g) ..97^^i^^a^>^^y (0.273g 
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) {Z, 4-i?i7ua^>V)i) -2-^7-A-6- (2- 1 U :/;i/*;i/;'?7E 

'OX-f (3 4 4) iOASZg) ^ntzo 

[it^^ (34 4) <D<^m 

'H-NHR(CDCl3, 6) : 2.59(3H, s). 5.43(2H, s), 6.33(1H, d, J=8.4Hz), 7.06 
-7.10(2H, ■). 7.50(1H, d. J=2.1Hz), 7.77(1H, dt, J=7.8 RU 1.9Hz), 7.83 
(2H, s), 7.88(1H, s), 8.30(1H, d. J=3.7Hz), 8.39(1H, d, J=8.3H2), 8.78(1 
H, s)o 

IR(Nujol) : 1666c«-'„ 
DP : 157.4-159.2*0. 

<nMm2 8 3 ; 1- (4-l^7x-;i/^5^;i^) -2-x^;i/-6- (4-f'J 
i?;i'*;W"5^'f /^>X'f ? (3 4 5) (7)-&^> 

|IM^9 8o?:^^t3t*v\ 1- (4-t7x-;l'^^;P) -B-tDHn^'y-Z- 
IV'J-}V (0.300g) > N. r (0.2 
72g) > A-Tiyi^^Ji^^ (0.158g) , iz-T-if tS/^'0'i7>5^-fe> (0.256g) 

c,l- (4-Vf7 3.-;upt5^;i/) -2-:t^;i.-6- (4-tf 'J •>-;i'*;u/t^-f ;i/) 
'^^X^ 5^^V-;i/ (3 4 5) (0.153g) ?:^§fco 
C-fb^f!) (34 5) ©^14] 

'H-NMR(CDCl3, 6) : 1.48(3H, t, J=7.4Hz), 2.94(2H. q, J=7.4H2), 5.45(2H, 
s), 7.10(2H, d, J=8.1Hz), 7.35(1H, t, J=7.4Hz). 7.42(2H, t, J=7.4Hz), 7 
.50-7.60(6H, b), 7.691(1H, d. J=7.8H2), 7.86(1H, d, J=8.3Hz), 7.95(1H, s 
), 7.99(1H, br s), 8.54(2H, dd, J=1.5 St5 4.7Hz)o 
la(Kujol) : 1663cij-'o 
ap : 123. 8-124. 7*Co 

<Kji«?!I5 5 ; N- ( l-X^ ^x;!'*-^) - 4 -7-t^)lT K - 3 - 
rihcoXT^ KOSS3t> 

Um.m2 8(DlS'^i^^^\ 4-:P-fe5^;i/T^/-3-:^hD$m#® (10. Og 
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7.92g) i>it;i;T1fti/^D'i'>T-fey' (8.83g) *>e>N- {l-7^>7.)lt^ 
-}\^) -4-7'-fe5^;i'T^y-3--hO'<>X7 5 K (10.75g) ^'ftfc. 

'H-NM]l(DMS0-d6, 6) : 0.87(3H, t,J=7.4Hz), 1.37-1. 44(2H, b), 1.64-1. 71( 
2H, a), 2.12{3H, s), 3.52(2H, t, J=7.7H2), 7.83(1H, d, J=8.6Hz), 8.21(1H 
, dd, J=8.6 RU 2.1Hz), 8.54(1H, d, J=2.2Hz), 10,56(1H, s), 12.32(1H, s 

y-3-- KD^>XT^ H (10.75g) i)>eN- (1 -X^ >;^;i/*:i;u) -3 
-7'^y-4-7'-fef-;V7'^y'^>X7^ H (3.04g) Srlffce 

'H-NMR(DMS0-d6, 5) : 0.86(3H, t, J=7.3Hz), 1.33-1.43(20, o). 1.59-1.67( 
2H, b), 2.07(3H, s), 3.37-3.43(2H, t), 5.12(2H, br s), 7.13(1H. dd, J=8. 
2 2.0Hz), 7.28(1H, d, J=1.9Hz), 7.40(1H, d, J=8.3Hz), 9.09(1H, s), 
<»3i0y 5 7; N- ( 1 - X^' >;^;i/:t^r:;u) - 4 -T'-fev-JUT^ - 3 - 

[4- (2-t:'J J^;!/) ^>i^Vl/7 5>']'^>XT^ h-c^S!t3g> 

.Syg0!l3 2CD;^St($V\ N- {l-.y^>7.)l^^-)i^) 
r-b9-)UTl>>^>X7l (0.400g) i:2- [ ( 4 -^n 7x:i;u 
] t:Ui^> {0.477g> ipfr.N- (i-:?'t5'>x;v:i^-;v) -4-T±^}i7l^ 

_3_ [4_ (2-li'Ji?;i/) ^>S?>'bT^>'] ^>X-7l 

<llifi0»J2 8 4 ; 6- (l--:r^>7.)Vt^=^)^-^J^f'^=c-( }l) -1- [4 - ( 
2-ti iJi^;!/) -2->>(f-;i/^>X-f (3 4 6) <73-&5£> 
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^}V71J~Z- [4- (2-f'Ji;;u) -<>i/}\>7X^'\ ^>XT^ KOffi^ 

^4aipe>6- ( -i- [4- (2-^';^? 
;u) 'Oi/-;!/] - 2~/^;i/'^>X^' (3 4 6) (0.330?) imco 

[<b^^ ( 3 4 6 ) O^ii] 

'H-NMR{DHS0-d6. 6) : 0.82(3H, t), 1.37-1.46(2H, n). 1.54-1.61(2H. n), 2 
.54(3H, s), 3.10(2H, t, J=7.8Hz). 5.57(2H, s), 7.19(2H, d, J=7.5Bz), 7.3 
3(1H, t, J=5.2Hz), 7.49(1H. d, J=8.4Hz), 7.82-7.87(2H, n), 7.90(1H, d. J 
=8.0Hz), 8.01-8.04(3H, m), 8.63(1H, d, J=4.2Hz), 
IR(Nujol) : 1722c]n-', 
BP : 292. 4-298. 4*Co 

<^m2B5; 5 -i'DD;^;i'*^;i/- 1 - (2 , A-i^^un^^-jji 
) -Z-}^^)V^>X^ IVV-JV (3 4 7)^XXJ^6-^V]3X}[^t^-)l-l 

- (2, 4-i^i7UV^>i^jV) -2-^^;i"^>X'l' l^'J-)l (3 4 8) CD 

iKST, ■i'nD;^;i/4^>i? (20iil) {z 1 - (2, 4 n a^ytyji) -2 
-/■^Ji^^>X>( (4.00g) *S0.^. ^U-^24m^. 80'Cl:1.5mmm. 

^t!n7.)Vt^-)i- 1 - (2. 4-i^;^DD'-c>2;;i/) -2 -^^;i/'<>X-f $ 

ir^J-ji' (3 4 7) ii 6 -^DPx;u*:s;i'- 1 - (2, 4-i>^vu^:/i>)\, 

<^^2 8 6; b-7KJ7.)Vt--}\^-\- (2. 4 -i/'^ DD'^>i;;i' 
) -2-^^;i/'^>X'f ^y^-A (3 4 9) iiXlF^-TK>>7.)lii-^-)\^-l 

- (2. 4-i;^DD'^>i>';U) - 2 -;^f-;i''^>X-f 5 (3 5 0) (D 
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mmm 2 8 5 t-ft e^nfe 5 - ^ d v7.}v^:^)\^- 1 - ( 2., 4 - i^^^ p d-;> 

-.2-^^;W'^>X'f ^^y-)vi:6-^nD;^)i/*^;u- l- (2, 4 

r >^-T7K(100il)T'^STmia50.SA^:to @**«S'J•r5vi:^;J;0^ 5- 
T^^;^;i/'^^^i'-i- (2, 4->^^DD-^>^^^^) -2-^5^;b'^>X'f 5. 

(3 4 9) i:6-r^y;^;i'^^-''i'-l- (2. 4 -i;^'OD-;>i;;u 
) -a-^^JU-i^X-f ^^V-^l' (3 5 0) (2.68g) S^ffco 

[{b-^tF (3 4 9) tit^m (3 5 0) £Dig^tlO«] 

•'TH^iffi(corir)-r2T52t372Hr^ )r 2t w 

d. J=8.9Hz). T.miH, d. J=8.0H2). 7.52(1H. s), 7.65-7,78(2H. «). 7.82(1. 
/2H, s). 8.11{1/2H, s)o 

. <IIM«W2 8 7 ; 6- (n-/^^'J;^T^^;^;^*^-'^) -1- (2, 4- 

i^izDD-c^i;;!,) -2-^^;W'^>X-< 5^^^^->'»' (3 5 1) ^3J:t55- (n 
-MW.j;wT^y;^;w4^-;w) -1- C2. 4-i;i7Da^>-;;y) -2-^^ 

jL'-^VX-f^^S^V-;!/ (3 5 2) 0-&^> 

;;^^^^^y_;^t6-7^yx;l'*--'^-l- (2, 4-i;;^DD-^>i?;v) - 
2-^5^;i,-<>X>f (0.500g) t^DD;^;PA (lal) 

/h.;x^;v75> (o.SBiil) . «<bn-Mi.'j;K0.326g) ^iin^. ^S-C48 
^y-;i.=95/5) T-!8IKrs:ii:l^^0. 5- (n-ni..j;,.TSy;^;u^=;v 

) -1- (2, A-vi7^^^y^^}^) - i-^'^-)^'^'^^^^ 

(n-nv.j;UT5/;^>'»'^^-^W -1- A-'J^uu^Wy)^.) -2- 
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5!!f ^c:i:HJ:D> 6- (n-^'^u y - 1 - (2, 4-v 
{;uD^>i;}l) -2-M-)]/^yX>{ l^-J-}l ( 3 5 1 ) (0.95g) i5J:t5 
5- {xi-J'^\/\)}\^7lJ7.)\^t^-)\') - \- (2, 4-S^i'DD^>i;;i/) - 
2-;tf-;i'-^>X'f (3 5 2) (0.45g) ^ntzo 

[ib^^ (351) (Dl*)tt] 

'H-NHR(DMS0-d6. 6) : 0.74(3H, t. J=7.3Hz>, 1.09(2H, a), 1.31(2H, 2. 
10(2H. t, J=7.3Hz). 2.53(3H, s), 5.63(2H. s), 6.60{1H. d. J=8.4Hz), 7.32 
(IH. d, J=8,3Hz). 7.67-7.77(3H, m), 7.93(1H, s)o 
IR(KBr) : 1726ca-'. 
ap : 207.5-210. 0'Co 
Mass(FD) : n/e 454(M+l)o 
Ub^tl ( 3 5 2 ) £D«3i4] . 

'H-NMa{DHS0-d6, 6) : 0.75(3H, t, J=7.3Hz), 1.11(2H, a), 1.34(2H, a), 2. 
13(2H. t, J=7.4H2). 2.51(3H, s), 5.59(2H. s), 6.57(1H, d, J=8.5H2), 7.32 
(IH, dd, J=2.2 8.4Hz), 7.57(1H, d, J=8.6Hz), 7.67(1H. dd, J=1.6 
8.6Hz), 7.73(1H, d, J=2.1Hz), 8.08(1H, d, J=1.6Hz), 
IR(KBr) : 1706ca-'. 
ap : 213.O-21E.0"C, 
<^m2 8 8 ; 2, A'-V^^)V~^-/- V^i^ti)\^-¥^-)V-<>X^ l^'J 

icy ¥5^h'J- 1 9 9 3, 3 6,4 0 4 0 

-4 0 5 lK:lBa©;?SK:^^v\ 4-7^y-3-^^;b$jt#iJ^7^;uip5.4 
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'H-NMR(CDCl3. 6) :. 2.55(3H, s), E.62(3H. s), 3.91(3H, s), 7.74(1H. s). 
8.07(1H, s), 10.65{1H, br s)o 

<^mm289 ; 1- (2, 4-i^^'DD'>;>i;;i/) -2, A-i^/^)V- 
6-:^\^^iyti)l^^±)i'^:^X^ (3 5 3) <D^&> 

2, 4-v'^^;v-6-^ h^S/*;u#-;i/'^>X'f (o.900g) . 

mit2, A-'J^UD^yi^)l (1.20g)\ B'^iti-VU^A (0.200g) . j^ffi 

^'/•irA (o.eiog) joiUTJ, N-i^^f-;i^^;i'A7'= k (4b1) ©m^^^so-c 

1- (2. A-Vi7vu^yV}V) - 2, 4 6 -pt h^sfi/ 
:ij;i/:lf-;i,^>X^' (3 5 3) (1.08g) ^^fc, 

C-fb^ (3 5 3) (DiHam 

'H-NMR(CDCh, 6) : 2.58(3H, s), 2.71(3H, s), 3.90(3H. s). 5.39(2H, s), 
6.30(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 2.0Hz), 7.49(1H. d, J=2.0H 
z), 7.75(1H, s), 7.81(lH,s)« 

<llifi^2 9 0; %-ti)]^if^^iy-\- (2, 4 - o p^>i;;i.) -2 
, 4-i?^-?-;i/^>X^' (3 5 4) ©-^^> 

mMmh3(Dl5mz^\,\ l- (2, 4-i;^PP^>i^;V) -2, 4-i?^ 

>;u-6-^ h:^r^'*;u5t^-;i^^>X'f (o.siog) 6 - a^u;?^^ 

•>-i- (2, A-vt7uv^yv)\^Y'-2, 4 -i;^f^;w.>X'r ^^v*-;!/ 

(3 5 4) (0.435g) ^rnfeo 
[ft^ (3 5 4) 

'H-miDHSO-dS, 5) : 2.51(3H, s), 2.55(3H, s), 5.57(2H, s), 6.49(1H, d, 
J=8.4Hz), 7.31(1H, dd, J=8.4 St5 2.2Hz), 7.62(1H, s), 7.72(1H, d, J=2. 
OHz), 7.78(1H, s), 12.64(1H, br s)o 
<%Mm2 2 1 ; 6- ( 1 -:r^>;^;i/*-/i'*^^'^^^';i.) -i - (2, 
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4-i/^pp^>i;;i/) -2, 4-i'^/^^^'^>Xi' (3 5 5) (D-^ 
fi)c> 

^«aj9 8o:&^;zi$i,\ 6 i - (2, 4-vi^DD'^;>i;;u 

) - 2, 4-i;^^;U'<>X-r (0.417g) , N. N' 

(o.2SOg) . 1 h (o.246g) :feiVi;7ifti/ 

^P'j7>7=-fe> (0.273g) *^e> 6- ( l -7'^>;^Jl/:^r:;i.*;w^:£^;i/) -i 
- (2, 4-i?^7DD^>i;;i/) -2, 4-i^^^;i/'^>X'f (3 5 

5) (0.468g) Jfe^fca 
(3 5 5) 

'H-NMa(DMS0-d6, S) : 0.84(3H, t, J=7.4Hz), 1.38{2H, m), 1.64(2H, m), 2. 

49(3H, s), 2.56(3H, s), 3.48(2H. t), 5.55{2H, s), 6.40(1H, d, J=8.5Hz), 

7.31(1H, dd, J=2.1 8.4Hz), 7.64(1H, s), 7.75(1H. d, J=2.1H2), 7.90{ 

IH, s), 11.79(1H, br s)„ 

IR(Niijol) : 1682cm- 'o 

BP : 180. 0-181. 5'C. 
<Siii«fi|58; 4 -7 :^i/'^>i?;i/T;i/P-;i'£DSi3i> 
A~y x.j^i/^>7:T)\^=r\:.Y (4.96g) cDx^y-;i. (20iil) h 

^)^KTf.ti}\^ Y (o.48g) ^muu Ms-ei.5^p^«i$tfco a^^. 

/':^i"^>i;;vT;i/p— ;i/ (4.84g) sitfco 

'H-NMR(CDCl3, 6) : 4..67(2H, d, J=5.7Hz), 6.99-7.01(4H, i), 7.10(1H, t, 
J-7.4HZ), 7.32-7. 35(4H, a)o 
<MM59; ^^b4-7xy^i>^>i^;i'OSlBi> 
4-7x/'dpS/'Oi?;i/7';i'P-;U (4.06g) (13.34g) 
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•H-NM(CDCl3. <5) : 4..58(2H, s). 6.96-7.03(4H, a), 7.11-7.14(1H, b). 7. 
3E-7.37(4H, b)o 

:^iy^>V)V) ^>7:'m^'J—)^ (3 5 6) (D^fiK> 

2 6 3 <D:^mz^\.\ 4 -T-t ^}\^T ^EMx^^^ 
(0.56g) . mK:^h >J'i7A (0.33g) . 2't;^b:M^ U -i^i. (0.l2g) . Jg^4 - 

,..^,^,.^.^,,^.^,^,2;,;^„(,0^66gO=3b»^%4~-^^^^ 

= ( 3 5 6 ) (0.44g) t^iftl^/S:- 

>H-KME(CDCh. 6) : 1.37(3H, t, J=7.1Hz). 2.04(3H. s). 4.18(1H. br s). 4 
.31-4.36(4H, a), 5.98-7.02(4H. a), 7.09-7.12(lH, »). 7.27-7.51(8H, n,)o 
C-fb^ig!! (3 5 6) 

'H-NHRlCDCh, 8) : 1.40(3H, t, J=7.1H2). 2.61(3H. s). 4.39(2H, q. J=7.1 
Hz), 5.35(2H, s). 6.92-6.95(2H, >), 6.97-7.00(2H. b), 7.02(2H. d. J=8.7 
Hz). 7.09-7.13(lH, »), 7.31-7.34{2H. a). 7.72(1H, d. J=8.6Hz), 7.98(1H. 
dd, J=1.5 atJ^ 8.4Hz). 8.04(1H, d. J=1.2Hz)c 

e;;i.) -oX-f ^^^^/--'^ (3 5 7) ®^fi£> 

1 _ (4-7xyif i^-^^i^^) ^>X>f ^i^y-;V (3 5 7) (0.37 
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g) ^mco 

[<b^«!I (3 5 7) <0^m 

•H-NMR(DMS0-d6, 6) : 2.57(3H, s), 5.54(2H, s), 6.95-6.97(4H, m), 7.09-7 
.13{3H, b)! 7.33-7.37{2H, a), 7.60(1H, d, J=8.4Hz). 7.78(1H, d. J=8.4Hz) 
, 8.07(1H, s). 12.72(1H, br s)o 
<mi&M2 9 4 ; 6 - ( 1 >7;i'*-;i/*;u^^^ - 2 f-;u 

- i - i4-y ^^X-f (3 5 8) tD-&^> 

^^X'f ^^^y-JV (o.36g) > N, N'-*vi/:n-;i/y'f 

(0.24g)\ i^yi^>7.)nt-^y7lY (0.21g) *5J:t55^Tlfti/i7De'>x-fe 

> (o.23g) *»5)6- ii-r^>7,)\^t^=-)i'iJ}iJ'^=e^ }v) -2.-^f^;i/-i 

- (4-7xy:^ri'^>i^;u) 'OX'f ^ ^vr-;i/ ( 3 5 8) (0.19g) tmz 

a 

iit^^ (3 5 8) (D^m 

'H-NMR(DMS0-d6, 6) : 0.85(3H, t, J=7.4Hz). 1.40(2H. b), l.68(2H, b), 
2.54i[3H. s), 3.52{2H. t, J=7.8H2j, 5.51(2H, s), 6.96-6. 98(4H, a), 7.11(1 
H, t, J=7.4H2), 7.17(2H, d, J=8.5H2), 7.34-7.37(2H, b), 7.64(1H, d, J=8. 
5H2), 7.79(1H, dd, J=1.5 Sl5 8.5Hz), 8.24(1H, s)> 11.92(1H, br s)o 
IR(Nujol) : 1632cB-'o 
BP : 183.4-184.4'Co ' 

71/^ ^;u) I (3 5 9) ©^^> 

6 3 0:^^£^c^iev^^ 4-7'-fef-;vT5>'-3-T^y$m#Kx^>v 

(O.BOOg) , ^K^yj^A (0.450g) ^ 3'^'fb:M^U'i7A (0.122g) *itJf2- 
^aD^f^;n^ (0.413g) 6-x h^'>*;^^:r;u-2-.^f-;i/- l 

- (2-ii';i^;u^5";i/) ^>X'f ^^^/^--'i^ (3 5 9) (o.BSSg) ^mco z 
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<^Mm2 9 6 ; 6 - 2- 1 - ( 2 - h* U 

)^>x-(iv';-j\. {3 6 0) <o^m> 

^il0!f5. 3O:^i£{ct$l\ 6-xh:^i'*;i/;}^r.;i/-2-p<:?-;i/ - 1 - (2-. 

i^'J •>•;!/ (0.656g) jIp?) 6-*;i/:}?:^v- 2-;<f- 
1 - ( 2 -\^Vi^Jl^f-JV) ^>X^ lV'J-)i ( 3 6 0) (0.532ff) 

[-fb^^ (3 5 0) CD«5l4], 

'H-NMR(DMS0-d 6. 6) : 2.56(3H, s), 5.56(2H._s)._7j2jlH, d. J=7.9H2). 7. 
28(1H, dd. J=5.0 Str T.lHz), 7..45(1H, d, J=8.3Hz). 7.74-7. 79(2H, a), 7. 
95(1H, s), 8.48(1H, d, J=8.5Hz). 

<^2te«^2 9 7 ; 1- (y^'>;:^;i/*x;i'*;i/M^'f -2-p<5^;i/- 1 
- ( 2 -ii';i;;i.pt5^;i/) 'OX-f ; ( 3 6 i) 0^^> 

Ulte^JS 8o;5&{wm\ 6-*;i'^^'>-2-^5^;i/- 1 - (2-i^'Ji/;u 
^>x>f = (o.soog) . N. K'-A;i/;}^x;ui?^' ^^^v-;!, (o 

.394g) > 1 -y>^'>x;i/?^>7^ K (G.334g) i5J:t5^Tlft:i/i7D't7>x-b 

> (o.370f) *f>e 1 - (r^^>x;i/j}^-;i'*;i/>'^^-f - 2-^^;i.-i- ( 

2"-t^U5'';W^5^;W) 'OX^f ^ ^^V-;!/ (3 6 1) (0.142g) S^fcc 
[ft^ ( 3 -6 1 ) O^tt] 

'H-NME(DMS0-d6, 5) : 0.83(3H, t, J=7.3Hz), 1.28-1. 36(2H, m), 1.52-1.58( 
2H, n), 2.55(3H, s), 3.06(2H, t, J=7.9H2), 5.56(2H, s), 7.17(1H, d, J=7 
.8H2), 7.29(1H, dd,-J=4.2 RX^ 7.3Hz). 7.43(1H, d, J=8.4H2), 7,77(1H. dt 
, J=LB &t;f 7. 7Hz). 7.81(1H, dd, J=1.4 8.4flz), 7.96(1H, s), 8.50(1 
,H, d, J=:4.7Hz) 
IKNujol) : 1674cffl-l. 
■p : 139*C(^»). 
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<nMm2 9 8 ; 6-xh^S^*;u#-;i'- 2-^^;i'- 1 - 

(0.67g) . ^Si:hh'je7A (0.39g) . 3^{t±bV^L. (0.14g) ^ ^fb4-- 
hDi"<>i/;u (0.78g) i)>f,6-xhdri/*;i/i^"-;i'-2-^^;i/- 1- (4- 
nhD'^>i?;i.) '^yX'f ^^^V^-;U ( 3 6 2) (0.51g) intzo 
[-fb^^ (3 6 2) (D^m 

'H-NME{CDC1., 6) : 1.39(3H. t, J=7.1Hz), 2.59(3H, s), 4.38(2H, .q, J=7.1H 
2), 5.49(2H. s), 7.20(2H, d. J=8.6Hz), 7.76(1H, d, J=8.5Hz), 7.94(1H, d. 
J^l.lHz). S.OKIH, dd, J=1.4 RTf 8.5Hz), 8.20(2H, d, J=8.6Hz).) OfeltS 

3 

'H-NMa(CDCh, 6) : 1.39(3H, t. J=7.1Hz), 2.59(3H. s), 4.38(2H, q, J=7.1H 
z), 5.49(2H, s), 7.20(2H, d. J=8.6Hz), 7.76(1H, d. J=8.5B2), 7.94(1H, d, 

J=l.lHz), 8.01(1H, dd, J=1.4 RU 8.5Hz), 8.20(2H, d, J=8.BH2).) iHom 
'H-NMS(CDCl3, d) : 1.39(3H. t, J=7.1Hz). 2.59(3H, s), 4.38(2H, q, J=7.1H 
z). 5.49(2H. s), 7.20(2H. d, J=8.6Hz), 7.76(1H. d, J=8.5H2), 7.94(1H. d, 

J=l.lHz), B.OKIH, dd, J=1.4 RU S.SHz), 8.20(2H, d, J=8.6Hz). 

<mkmz 9 9 ; 1- (4-T^>"^>i>*;i') -6-xh:iri/*;i/^-;u-2 
-p<^;i/'<>X'f (3 6 3) ®^fi£> 

1_ (4~-Ya^yi/)l) - 6 -X ^:5r2/*;i':t^x;i.- 2 -^^;i/'<>X'f 

^^r-J-jl, (O.SOg) . i§7C^ (0.47gn;x^'y-;i/ (6il) , g^S? (0.8al) ^ 

2 -^>;i/'^>X>f ^ (3 6 3 ) (0.46g) ^mzc 

[ft^ (3 6 3) 

'H-m(CDClj, 6) : 1.40(3H, t, J=7.2Hz), 2.59(3H, s), 4.38(2H, q, J=7.2H 
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z), 5.25{2H, s), 6.61(2H. d, J=8.6Hz), 6.87(2H, d. J=8.6Hz), 7,71(1H. d, 
J=8.3Hz), 7.96(1H, dd, J=1.5 St5 8.4flz), 8.05(1H, d, J=1.3Hz). 

<mmm3o o ; i - [ (4-^>vf ;i'7'^y) ^>p)]y'\ -.e-xK^i' 
(o.45g)., t^'js;> (o.i5g) ©i'D^;^;^A (8i:i) ^^ftiw. ^{b'^ 

>y>r;u (0.25g) CDi'DP^^jl/A (4il) ?gr«*SJPU ^iaT'16i^P58J#b^c 
0 7K»^> ^' DD;^;i/At4liibfco ^mM^UETX-mULX. 1 - [ ( 4 - 

(3 6 4) (0.33g) 
[-fb^^ (3 6 4) 0!g5<43 

'H-NMa{CDCl,, 6) : 1.40(3H, t, J=7.1Hz). 2.59(3H. s), 4.38(2H, q, J=7.1H 
z), 5.37(2H, s), 7.06(2H, d, J=8.5Hz), 7.4S-7.50(2H, ■). 7.53-7.57(lH, a 
), 7.61(2H, d, J=8.5Hz), 7.72(1H. d, J=8.4Hz), 7.84-7.86(2H, b), 7.89(1 
H, br s), 7.98(1H, dd, J=1.5 SU^ 8.5Hz), 8.d3(lH, s). 

<msm'i^ i ; 1- C (4— ^>V'f;t'7^y) -g-tjji-^^^ 

•> - 2 5 y^>-;i/ ( 3 6 5 ) ©•&^> 

mmm5 3co:^mizm\ l- [ (4-'<>vf-f;i/7^>') - e- 

X h3rj/5!j;ufc;w-2-^f-;i''<>X-f (o.3ig) ip^l- [ (4- 

;i/ (3 6 5) (0.28g) 
[ft-^^ (3 6 5) 

'H-NMR(DMS0-d6, 6) : 2.58(3H, s), 5.52(2H, s), 7.12(2H, d, J=8.5Hz), 7. 
48-7.52(2H, a), 7.54-7.58(lH, b), 7.61(iH, d. J=8.4H2), 7.73(2H, d, J=8. 
6Hz), 7.79(1H, dd, J=1.5 RXI 8.4Hz), 7.90-7.92(2H, a), 8.07(1H, d, J=l. 
2H2), 10.26(1H, s), 12.73(1H, br s). 
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<nmm3 0 2 ; 1- c i4-^y'J^)i'Ti^) -6 - 

^>7.)l-t^-)l-i3)lJ^'E^}V) -2-/-=J-)\^^>:^^ X^^J-)V ( 3 6 6) 
i3)\^if^^l/-2-^t)\/^:/X^ ^V'J-)\' (0.26g) . N, N' -*;W:tf-;l/i^'f 

(0.i7f) V i-7'^>;^;i/+»>T^ F (o.Ug) iJii5->'7'-tft>'^' 
D-^^x-t^ (o.i6g) C (4-'<>^>^<;i'T5^) -<>i;;w] -6- ( 

1 -7'^>;^;i/*^;i/*jw^^-r^) -2-^x;u'^>X'r 5^v-jJ/ (3 6 6 

) (O.Hff) 

[{b^^ (3 6 6) G)«!Jtt] 

'H-NMR(DMS0-d6. 6) : 0.85(3H, t, J=7.4Hz), 1.40(2H, m), 1.68(2H, n), 2 
.56(3H, s), 3,52(2H, t, J=7.8H2), 5.50(2H, s), 7.15(2H. d, J=8.6H2), 7.5 
0(2H, t, J=:7.5Hz), 7.55-7.59(lH, b), 7.64(1B, d, J=8.5Hz), 7.74(2H. d, J 
=8.6Hz), 7.79(1H, dd, J=1.6 S.SHz). 7.90-7.92(2H, n), 8.24(1H. d, J 
=1.3Hz), 10.27(1H, s), 11.92(1H, br s). 
IR(Nujol) : 1693CB-1. 
■p : 267.5 - 268. rC. 

<mMm3 0 3 ; 6-xhdri/*;i/:t?:i;i/-2-^^;u- 1- [4- (2-7 
xr:;i.x5^:r;w) ^^)-)V (3 6 7) 0^fie> 

6 3 co;5S{c4«i\ 4-7'-fef-;U7 5 /-3-7'^y$mMx7^;i/ 

(0.405g) ^ J^K^'J-i^A (0.253g) > s-i^-fb^ h U a (0.082g) 
f?uu^f)V7.'}-)\^'^y (O.SOOg) ipf)6-xhif^i/^j;i,:j?-;i/-2-/^Jl'- 

1- [4- (2-7x::i;i/Xx-;P) '<>i'>'l'] '^>X'f ^ ^v^-;i/ (3 6 7) 

(0.320g) :&?|fc„ 

[{h^^ (3 6 7) C!)«5«] 

'H-NMR(CDCL, d) : 1.40(3H, t, J=7.2HJz), 2.6(3H, s), 4.38(2H, q, J=7.1H 
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z), 5.38(2H, s), 7.01-7.09(4H, ■), 7i5(lH. t, ,J=7.4H2), 7.35(2H, t. J=7 
.5Hz), 7.45(2H, d, J=8.2Hz), 7.49(2H, d, J=7.5Hz), 7.73(1H, d, J=8.5H2); 
7.99(1H, dd, J=1.5 Stl^ 8.4Hz), 8.30(1H, d, J=1.2H2). 

<nMZ0 4', 6-xhir">*;i'^-^-2-^5';w- 1 - [4- (2-7 
xii;i/xf-;v> ^^i;;!/] -'OX-f ^ ^^/->'i' (3 6 8) cD&j!lt> 
6-xh4i^*;i'^-;i'-2-^f-Jl/-l- [4- (2-7 xx;|/xxx;i/) 

^yi^jvi ^^x-f ^^^/--'i' (o.320g) cDx^'/-;i/ (iobI) mm\zmM^m 

- .( 2 -7 x:i;i/i^;i/) -'^>X>f ^ (3 6 8) S^ifco 

c CD 4) OJi^ t » (OSJiSlc « V > fc o 
<^«^3 0 5 ; 6 -*;i/^>^i'-2 -^^;i'- 1 - [4 ( 2 -7 xz^Jt/x 

f-ji/) '^^^i;;!'] -'^>X'f^^V-;i' (36 9) cd-&^> 

5 3 (D;55£tt$V\ 6 -x h:JrS/*;W5}^x;u- 2 1 - [4 - 

(2-7xx;i/x5^;i/) -^yX-i tV'J-)\^ {^.ZW tp^ S-ti 

)vr^^i^-2-/'^}l-l - [4- (2-7xx;i.x?^;i/) -c>i;;H -^>X 
-f^^y-^W (3 6 9) (0.242 g) SUfeo 

Cft^«5 ( 3 6 9 ) O^il] 

•H-NME(DMS0-d6, 6) : 2.56(3H, s), 2.82(4H, s), 5.5i(2H, s), 7.02(2H, d, 
JbS.lHz), 7.11-7.27(7H, m). 7.61{lH,'d. J=8.4Hz), 7.78(lH, dd, J=1.5 S 

tJf 8.04(1H, s), 12.72(1H, s). 
<lim^3 0 6 ; 6 - ( 1 -X^>x;u^x;i.*;i//t^>f;i,) -2_^^;i/- 
[4_ (2-7xx;bx^Jl/) 'Oi';!'] '^yX'f (3 7 0) O'&eS 

> 

|IMf^J9 8©:&ife{c^!£iv 6-ti}ir^^i^-2-/^)l^-l- [4- (2-7 
xx;i/x^;i/) -t>i;;v] -'<>X>r^yV-;i' (0.225g) . N, N' -*;i/:t^x;u 
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(1.214g) . 1 H (0.167g) 

if t:i/^D'i7>7^-b> (o.i85g) iy^e- )\y 
) -2-^^;u- [4- (2-7x:i;i'X^;i/) ^>i;;i/] '^>X'r ^ 3^v'-;b 

(3 7 0) (0.249g) ^mzo 
[<t^ (3 7 0) (D^m 

'H-NME(DMS0-d6, (5) : 0.86(3H. t, J=7.4Hz), 1.35-1.42(2H, a), 1.63-1.71{ 
2H. b), 2.53(3H, s). 2.83(4H, s), 3.52(2H, t, J=7.7Hz), 5.49(2H, s), 7. 
04.{2H, d, J=8.0Hz), 7.12-7.25(7H, n). 7.64(1H, d, J=8.4H2). 7.79(1H, dd. 
J=1.7 8.5Hz), 8.22(1H, d, J=1.3Hz), 11.92(1H. s). 
ia(Nu3ol) : 1682CB-1. 
■p : 95.4-99.0°C. 

Sii*^ 4 8 ©:&S{c:^^£v^. 4-y-^)\^^>'Jy > (3.92?) . }i-yn=E7. 
!7»-[ KY (A.ZBe) ^^Xf2, 2' -T'^/ V7^D- > U;u (0.40g) 
■t?^^<tA-^>V^ (5.28g) ife^fco 

'H-NMR(CDC1., 6) : 4.54(2H, s), 7.47-7.52(4H, a), 7.58-7.62(lH. a), 7.77 
-7.82(^, a). 

<^M3 0 7 ; 1 -.[ (4 -'^VV-f;!/) - 6 -x 

(O.SSg) . mWti-hOtf l:. (0.33g) . a-^fllThh U-^A (O.llg) , ^{t4 — ^ 

(o.83g) ±^^1^1 (4-^>v-r;i') ^>i;;i'3 -6-xh 

ilri/*Jl/;t?z:;u-2-p<f-;i"^>X'f ^^^--'l' (3 7 1) (0.70g) ?:^^fco 
(371) (DH^m 

'H-lMR(CDCh, 6) : 1.40(3H, t, J=7.2Hz), 2.61(3H, s), 4.39(2H. q, J=7.2H 
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z), 5.47{2H. s), 7.14(2H, d. J=8.2H2), 7.45-7.48(2H. a), 7.56-7. 60(1H. 
b), 7.74-7.77(5H, b), 7.99-8.02(2H. ■). 

<:ilii^3 0 8 : 1 - [ i4-^y'J-(ji) -^y^yji} - 6 -*;i/:t^^v- 2 
nMm 5 3<D:^'^izm\ 1- [ (4-'^>V^;i/) -e-xh^ 

-2-^5^;i"^>X-f ^^^y— (0.68g) ifi^ l- l 
'J^Jl) ^yi/Jl] - 6-:^}\^^^^i/-2-;>'-^)l^yX^ X ir^J-}i (3 7 2 
) (0.55g) ^mzo 
[it^^ ( 3 7 2) (D^m 

'H-NMECDMSO-dS, 6) : 2.57(3H, s), 5.71(2H, s), 7.25(2H, d, J=8.2ez), 7 
.52(2H, t, J=7.7fiz), 7.62-7.66(2H, b), 7.68-7.72(4H, b), 7.80(1H, dd, J= 
1.3 SIT 8.4Hz). 8.08(1H, d, J=l.lHz), 12.72(1H, br s). 

<nMm 3 0 9 ; 1 - [ ( 4 -^WJ^ JV) - 6 - ( 1 -^^ 1^7. 

J\^7i-^=.}1±}1/^^^ }l) - 2-^f^;i"^>X-< ^^y— ;u (3 7 3) CD-^fig> 

mmm9 Sco:^mi^'^\>\ i- C (4-^>y'f;i/) -6 
^$<'-2-^5^;u--<>X'f $^y-;i/ (0.52g) > N. W liT^j 
(o.34g) ^ i-yi5'>x;i/xh>7'^ K (o.29g) iJitfi^tPif ti/i?P'>> 

7=H2> (0.32g) - [ (4-'^>V^'f ;V) ^^i?;!'] - 6- (1-X:^>X 

)nt--)\^i3)lA=r:H}V) -2-;<f-)\^^>X^ X^^J—jy (3 7 3) (O.lSg) 4 

[fb^^g (3 7 3) CDigilt*] 

'H-NHE{DKS0-d6, S) : 0.84(3H, t, J=7.4Hz), 1.38(2H, a), 1.66(2B, o), 2 
.54(3H, s), 3.48(2H, t, J=7.7Hz), 5.67(2H, s), 7.27(2H, d, J=8.2Hz). 7.5 
1-T.55{2H, ■), 7.63-7. 73(6H, m), 7.81(1H, dd, J=1.6 StJ^ 8.5Hz), 8.21(1H 
. d, J=1.4H2). 
lE(Nujol) : 1660ca-l. 
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mp : 111.0-112.4-C. 
Mass(FAB) : n/e 490(M+1). 
<|l«i{PJ3 1 0 ; 6 -±}],ir^^i^- 2-/^)1- [4- ( 2 - 7 i;z;i,X7^:i 

UMI^JS 3<D:&ffiK:eitv\ 6 -x h3ri/*;i/7}?^;i.- 2 1 - [4- 
(2-7x-;bx5^-;i/) ^>x-f^ (o.soog) ip^e-A 

^^y-;i/(3 7 4) (0.237g) ^^^fco 
['fb-^IS ( 3 7 4 ) ro«3i4] 

'H-NMR(DMS0-d6, 6) : 2.59(3H, s), 5.58(2H. s), 7.12(2H, d, J=8.2Hz), 7. 
21(2H, s), 7.26(1H, t, J=7.4Hz), 7.36{2H, t, J=7.6Hz), 7.57(4H. d. J=8.0 
Hz), 7.62(1H, d, J=8.4Hz). 7.79(1H, dd, J=1.5 St^ 8.4Hz), 8.07(1H. d. J 
=L2Hz), 12.73(1H, s). 

<mMm3 11 ; 6 - (l-y^>7,)l^^-)\^ti)lJ'^^^ }l) -2-y-y-)V- 
[4- {2-y ^^i/f^l ^>X>(l^'J-;V ( 3 7 5) CO^ 

nMi^9 B<D:^mzm\ 6-ti}V-r^^i--2-ji^}V- [4- (2-7x:r 
;i/xx-;!/) ^yX^X^'J-}^ (0.237g) . N, N' 

(0.209g) . l--:fy^y7.>lii<y7K H (0.176g) iJ^t^vTift 

s^^Di>>x-b> (0.i95g) M--7"^>:^;i'^-;b*;wt^'f;i/) - 

V 

2-^^Jb- [4- ( 2 -7x:z;i/x5":i;u) '^>i/;i'] '^>X'f ^ ^J'y-;!^ ( 
3 7 5) (0.239g) i&ftfco 
C<b^% (3 7 5) ©^^4] 

'H-WDKDMSO-dB, 5) : 0.86(3H, t, J=7.4Hz), 1.35-1. 43(2H, n), 1.63-1.70( 
2H, b), 2.56(3H, s), 3.52(2H, t, J=7.6Hz), 5.55(2H, s), 7.15(2fl, d, J=8 
.2H2), 7.22(2H. s), 7.26(1H, t, J=7.4Hz), 7.36(2H. t, J=7.6Hz). 7.57(1H, 
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d, J=7.3H2). 7.58(1H, d, J=8.2Hr), 7.66(1H, d, J=8.5H2), 7.80(1H, d, J= 
8.4H2), 8.24(1H, s), 11.93(1H, brs). 
la(Nujol) : 1680ca-l. 
ap : 140. 3-143. 4'C. 

<^m312 ; 1- (i/*-<>y77>-2-'f;M^;u) -6'-:x.h^iy:h 
Jlf^-jl,- 2-^^)i^>X^ 5 (3 7 6) £D'&fi£> 

(0.480g) . (0.274g) . 3 'J^^b:^ h U -i? A. {0.097g) , 2-7 

D^^^;i/f^^>i;77> (o.56g) »^ 1- (^^>77g>-2--Y;i/y5^;u 
) - 6-x h^iyii)V:f.-jl- 2 -^^}V^>X>( ^ f (3 7 6 ) (0.47 

g) S^ifco ' 

C-fb^ (3 7 6) 

■H-NMKCDCl,, 6) : 1.38(3H, t, J=7.1Hz), 2.62(3H. s), 4.36(2H, q, J=7.1H 
z), 5.54{2H, s), 7.19(1H, dd, J=1.6 8.5Hz). 7.32(1H. t, J=7.6Hz), 7 
.43-7.59(4H. b), 7.76(1H, d, J=8.4Hz), 7.85(1H, d, J=7.1Hz), 8.00{1H, dd 
, J=1.3 8.4H2), 8.07(1H. d, J=1.2Hz). 

- 2 ~ y^J-Jl' (3 7 7) CD^fi£> 

^*«15.3©^ra{z$ei\ 6^3ihii-i/ti}V:f.-)V-2-?i^)i^;^x-{ ^ir 
'J-)l (0.46g) ipf, 6-:^;U:t?=^^S/- 1 - (i?^>777>- 2 ->i';i/^7^;i/) 
-2-;<^;i/-^>X>f ^y^>r-;i/ (3 7 7) (0.336g) 
[{b^tl (3 7 7) CD^tt] 

'H-NME(DMS0-d6, d) : 2.63(3H, s), 5.71(2H, s), 7.27(1H, d, J=8.5Hz), 7. 
36(1H, t, J=7.5Hz), 7.50(1H, t), 7.61-7.68(3H, ■), 7.78(1H, d, J=8.3Hz), 
7.97(1H, s), 7.07-8.11(2H, n). 

<^««J3 1 4 ; 1 - (S^'<>^y7 7>-2-^;i'^5^;b) - 6 - {l-r^ 
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> 

-2-y^^)\'^y:^^ x¥^}-}\^ (o.255g) . n, —h)\^if-.-)\,v>{ x 
(o.i97g) , v-y^yT.y^^yrx Y (0.i67g) jsJii/i/'T-tfti'^ 
D'>>x-fe> (0.185g) A^^l- (i^'<>^y77>-2->r;i/y5^;i.) -6- ( 

) (0.249g) 

(3 7 8) 

'H-NHR(DMS0-d6, d) : 0.81(3H, t, J=7.4Hz), 1.36(2H, m). 1.63(2H. m), 2. 
60(3H, s), 3.50(2H, t, J=7.7Hz). 5.69(2H, s), 7.29(1H, dd. J=1.96 St5 8 
.7Hz), 7..34-7.38(lH, m), 7.48-7.52(lH, b), 7.63-7.68(3H, m), 7.81(1H, dd. 
, J=1.7 mJ- 8.5H2), S.OOdH, d, J=1.4Hz), 8.94(1H, d, J=7.1Hz). 8.28(1H 
, d, J=1.4Hz), 12.70{1H. br s). 
IR(Nujol) : 1682C1-1. 
IP : 224.1 -229. 8*C. 

^^mT.BO^Ijmz.m'K 2-T^T-)\,7<J-A--Yu%^W^ (5.15g) 
. N, N'-*;i/#:z;bi/>r (5.59g) ^ \--/9y7.)\,it^l^TX F (4. 

73g) *it?i;Tifti/^D^7>7=-fe> (5.25g) tf'C^'A- \ -y ^ y7.}\^ir^-)\^- 
^-r^^)\^rKJ-\--YXi^y%7KY (6.30g) 

'H"NMR(DMS0-d6. d) : 0.87{3H, t, J=7.4Hz), 1.40(2H. a), 1.68(2H, n), 2. 
07(3H. 5), 3.51{2H, t), 7.83(1H, dd, J=1.8 S^f 8.5Hz), 8.03(1H, d, J=8. 
5Hz), 8.07(1H, d, J=1.8Hz), 10.43(lfl, s), 12.64{1H, br s). 
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<i!i3ifi«J6 2 ;N-l-y^>;^;u;}v-;i/-3-7^y-4-:ihD'<>X7i 

.30g) . lax^mitt h '}^i.7mm. x^^-;i/ (3oo«i) ^jj^yc;^ (2ooii) 

1 -7^'>^;U;n-;i.-3 -T^y-4-:i ha-<>XT^ >• (5.22g) 

j/t^<Dmm 

'H-NMR(DMS0-d6, 6) : 0.87(3H, t, J=7.4H2), 1.40(2H. b), 1.66(2H, b). 3. 
49(2H. b), 6.99(1H, dd, J=1.8 RXJ^ 9.0Hz), 7.49(lH, d, J=1.8Hz). 7.55(2H 
. br s), 8.04(1H, d, J=9.0flz), 12.28(1H, br s). 
<Sii3g0!l6 3 ; N- 1 -r^>;^;u*~;i/- 3 - (2. A-i/^uu^yV}\^7 

N-l-y^'>:;^;i.:t:-;i/-3 -7'5>'-4-:iho^>X7'= K (l-lOg) , 
B^it±V^y^h. (0.273g) . ^KA'J-^A (1.54g) iJj;tr^-(b2, A-V^V 

^\zmt2, A-Vi?CiV^>V)\^ (2.0Dg) 3^lDx.> 60*CTf36I^PSliQ#ftbfco H 

<&atBLfc» ^«lS*SJg-r5Ci:{cJ:>3N- l-7^>;;^;i/:i-v-;i/-3- (2. 
4-i;^DD'<>i;;P7'^y) -4--hD'^>XT^ H (0.885g) i^fco 

'H-NME(DMS0-d6, d) : 0.81(3H, t, J=7.3H2). 1.29(2H, b), 1.49(2H, i), 2. 
97(2H, a), 4.66(2H. d, J=6.0Hz), 7.22{1H, d, J=8.9Hz), 7.27(1H, s), 7.31 
(IH, d, .J=8.4Hz). 7.37(1H, d. J=8.3Hz), 7.65(1H, s), 8.04(1H, d, J=8.9Hz 
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), 8.57(1H, t). 

<^m6 4 ;N-l-y^>;^;V:J^-;i>- 4-7^^-3- (2, 4-i;^D 

A>f Kn1t;i/7 7-f h:hh ';'i7A (L32g) >. x^y-;i/ (lai) xh^t K 
□ 77> (1b1) jb-ilFTK (lal) OS^^D^N- l-r^>::^;i/;j^-;i.-3— (2 
, 4-i;i'DD^>£;;i.T5 >^) -4-^hO'S>XT^ K (0,505f) ^fegfif 

tv l£«|-r S C h tz J; 0 N- 1 - >7.)\^^^-}U- A -7 1 ^ - 3 - (2,4- 
i;^DO'<>i?;W7'$y)r<>XTiH (0.220g) sfef^feo 

'H-NME(DMS0-d6. d j : 0.93(3H, t, J=7.4Hz), 1.45(2H, n), I.83(2H, b), ,3. 
57(2H, a), 5.45(2H, s), 6.36(1H, d, J=8.2H2), 7.11(1H, d, J=8.3Hz). 7.51 
(IH, s), 7.75(1H, d), 7.79(1H, d), 7.88(1H, s).. : 

<^m3 1 5 : 6- ( I -y^ >X)l:!fs-}liJ)lJ'i=^^ )V) - 1 - (2 , 4. 
-i^C;uu^>pjl) - 2-t KD:^i/'^>X-i' (3 7 9 ) co-&fiE> 

N-l-7iJ'>;^;i/:^-;p-4-T^/-3- (2, 4 -i^^d D^>i;;i/r^ 
yy-<>:KTl h* (0.220Bg) . y'hy/V^i^ji^y (0.3al) ^3J;t5SfS (2. 
ObI) OS-&^*60'CT-4^F^m#Lto RK*«Eg^L. i^out^)iAt:^i? 
^ttmufeo :J^PD;^;uAJl?feiS>gb-C^5>>tfc^lSlc:^^'y-;u (4.0ml) ,J:3 

*;u/ix'f;v) -1- (2. 4-£;;^PD'^>i^;i') -2-t KD:Jiri/^>X'i' . 

5 ( 3 7 9 ) (0.207g) Sfffec 

[flS^^I ( 3 7 9 ) 

'H-HMR(DMS0-d6, d ) : 0.83{3H. t, J=7.3Hz), 1.36(2H, a), 1.61(2H, m), 3. 
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40(2H, ■), 5.08(2H, s), 6.94(1H, d, J=8.3Hz), 7.11(1H, d, J=8.2H2), 7.36 
(IH, dd, J=2.0 Str 8.4H2). 7.58(1H; s), 7.68-7.73(2H, m), 11.47{1H, br 
s), 11.77(1H, br s). 
lE(Nujol) : 1689cffl-l. 
BP : 254-256'C. 
Mass(FD) : a/e 455(M). 

<nMm3 1 6 ; 6-xhif-i/*;i/:Jf-;i.-2-p(f->il/- 1- {2-^/^))V 
^ rOX-r ^ ( 3 8 0 ) (D^fi£> 

(2.22g) . ^K:hh'J>t7A (1.27g) s 3^^i-y^)^A (0.4Sg) isXU2-y 
u=t/^^}\,^^ U > (2.28g) 6 -X Yd:ri/ti)\,if.-)\,- 2 -^^f-;!/- 1 - ( 
2-:ir/U;i/^>;i/) ^^^^/-yp (3 8 0) (0.87g) §^5fco 

[<b-ar^ (3 8 0) 0«5t4] 

'H-NME(DMS0-d6, <?) : 1.27(3H, t, J=7.1Hz), 2.62(3H, s), 4.26(2H, q, J=7 
.IHz), 5.85(2H, s), 7.35(1H, d, J=8.5Hz), 7.58(1H, b), 7.63(1H, d, J=8.4 
Hz), 7.73(1H, a), 7.78(1H. dd, J=1.3 St5 8.4Hz), 7,86(1H, d, J=8.4Hz), 
7.95(1H, d, J=8.0H2), 8.14(1H, s), 8.35(1H, d, J=8,5H2). 

X>f 5 (3 8 1 ) CD-&^> 

Hife^JS 3(D:«rStiiev\ 6-x h%i/*;i'^r:;i/-2-^^;u- l- (2- 
:^vJ;v7{^;i/) \^''J—)v (0.85g) io^6-*;i/7}?ari/-2-^f^Ji' 

- (2-^y u;i/^5^;i/) ^vx-f (3 8 1) (o.46g) 

[^b^«3 (3 8 1) iDtlt4] 

'H"NME(DMS0-d6, d)) : 2.62(3H. s), 5.83(2H, s), 7.35(1H, d, J=a.5Hz). 7. 
5T(1H. B), 7.60(1H, d, J=8.5Hz), 7.72(1H, t, J=7.6H2), 7.77(1H, d, J=8.4 
Hz), 7.86(1H, d, J=8.4Hz). 7.94(1H. d, J=8.1Hz), 8.n{lH, s), 8.35(1H, d 
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, J=8.5Hz). 

<nMmz 1 8 ; 6 - {l-:r^:yx}it^-)\^i3}i;^^>( }i) - 2-^^)i- 
l- {2-^^ ^yX-i KV'J-)^ (.3 8 2) (D^^> 

^VX-r iy'J-)l (0.222g) X N, W XV^J-)V, \o 

.igSf) , 1 -yif>7,)\^^^>7K K (0.165g) iJJ:l5i;7"tf lit/i7D'i7>x-b> 
(0.183g) *»6 6- ( 1 -r^>x;i/:^-;u*;i/M^-f;i/) - 2-^f-;i/-i- 

(2-:^y >j;i'^^;i')^>x-i' ^yy-;u (3 8 2) (o.ossg) ^^tzo 

[^^tl (3 8 2) (D^m 

'H-NHR(DMS0-d6, 6) : 0.82(3H, t, J=7.3Hz), 1.36{2H, a), 1.64(2H, b). 2. 
61(3H, s), 3.48(2H, t, J=7.4Hz), 5.82(2H,s), 7.32(lH,d, J=8.5Hz), 7.58( 
IH, a), 7.65(1H, d, J=8.5Hz), 7.73{1H, t, J=7.6Hz), 7.78(1H, m), 7.87( 
IH, d, J=8.5Hz). 7.95(lH.d, J=8.1Bz), 8.23(1H, s), 8.37(1H, d, J=8.5Hz). 
n.86(lH,brs). 
IR(Nujol) : 1684CB-1. 
BP : 185.5-187.5'C. 
<SmmG 5 ; 4-T$y-3- ( 2 . 4 -i^^' n D^>i;;bT 5 y ) 

mm.Me3co:^miz'ift^\ 3- (2, 4-i>'^'Dn^>i;;b7'^y) -4-- 
hD$Jt#S!x^;i/ (1.40g) ^JiV/N'f KPi^-Jl'^r'T U-^A (4.50g) 
d^?)4-7'^y-3- (2, 4-i;^'DD'<>i;;i'7'^^) $jt#s?i5^;u®ffi 

<IIB£«?1I3 1 9 ; 1- (2. 4-i^!7UV^>i/}V7l>') ~2-\LYX3^i/ 
~lQ-:x. h^i^tiJl^^-f\^^>^^ IV'J-)1 (3 8 3) C^;^> 

mMms 1 5(D:^m\z^i\ m]^m6 3x-n^nrz4-T^^-3- (2, 4 
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g) (2. 4-i;iPnn^>i/jl7l^) -2-h KD^i/-6-aih^ 

S/*;i/:}f-;u^>Xi' (3 8 3) {0.400g) , 
Cfb^ (3 8 3) CD^S] 

'H-NHa(DMS0-d6, 5) : 1.27(3H. t, J=7.1Hz), 4.24{2H, q, J=7.1Hz). 5.12(2 
H, s). 7.04C1H, d, J=8.4Hz), 7.12(1H, d, J=8.2Hz). 7.37(IH, dd, J=2.1 R 
If 8.4H2), 7,51(1H, s), 7.67-7.72(2H, b), 11.37(1H. br s) 

<^!S0!i3 2 0 ; 6-x h3pi/:«3;i/:tt-;i,-2-^T-;u- 1 - [3- (4^^ 
D^-f v^y;;!/) -i^x^- = (3 8 4) (D^m> 

^15^0 2 6 3g);^& {z^V>. 4 -7-b5";t/T$ .^^ - 3 -7$ J'&m^&^=f-)h 
(0.87g) . ^Kt hU e^A (0.53g) s 3'i"fb:^ h U -i^A (0. 18g) iJjiIJf 4 
n^- 3->^D^X5^;b>f yipy U> (0.87g) 6 - h4-i/*;i.4fri;i.- 2. 

1 - [3- (4-7'D^'j' v^y 'j;i/) ^7^;i/] ^vx-r ;i/ 
(3 8 4) (0.30g)^f#feo 
[^•^ (3 84) (D^m 

'H-NMR(DMS0-d6. 5) : 1.26(3H, t, J=7.0H2), 2.59(3H, s), 4.24(2H, q, J=7 
.OHz), 5.93(2H, s). 7.61(1H. d. J=8.4Hz), 7.75-7.80(2H, a). 7.99(1H, a), 
8.03(1H, s), 8.i3(lH, d, J=8.1Hz), 8.23(1H, d, J=8.5Hz), 9.12(1H, s). 
<^«!13 2 1 ; G-ti}Vr^^i/-2-;>^j-)l- [3- {4-yu=E^V^y 

UJi/) -ii/X-f (3 8 5) ®^fig> 

(4-:/D^-f v^^r^ u;i/) ^>x^ K^V-ji (o.290g) *e>6-* 

;bj}^^v-2-^x;i/- [3- (4-7'p^-r v:^y V;i/) 'ox^' ^ 

iry-;i/(3 8 5) (o.iisg) :&^feo c:co^o^iia^^:»:cDS^5^;:ffl^^feo .. 

1- [3- (4-rD^-f ij;i,)^f-;i/] *^>^-;i. (3 8 6) 
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mmWB B(D:^m^m\ 6-i:)V^^^i/-2-r/.^}\,- 1- [3- (4-^ 
a^^V^y>^}Jl)- ;<9-)\^'i ^>X^ l^'J-J\^ (O.lllg) , N, r-tiJi^T^-Jl 
•y^ l^'J-)l (0.097g) s 1 -r^>;^;i'*>7^ K (O.OSZg) HXV'yT'ir 
}ii/i7n^>9-^> (0.091g) *»e) 6 - ( 1 -r^ >?s}lt^-)[^iijlj^=E^ }i) 
-2-;if-)l- I - [3- (4-'7Px'l'V=^r>'.U;i/) ^'^JV] ^>X^KV'J 

(3 8 6) (0.075g) ^'4tzo 
iit^^ (3 8 6) 

'H-NMa(DMS0-d6, 6) : 0.81(3H, t, J=7.4Hz), 1.35(2H, a), 1.62{2H. n), 2. 
54(3H, s), 3.46{2H, t, J=7.5H2), 5.91(2H, s), 7.63(1H, d, J=8.5Hz), 7.76 
(IB, dd, J=8.5 RU 1.4Hz), 7.79(1H, t, J=7.6Hz), 8.00(1H, t, J=7.9Hz), 
8.08(1H, t, J=l.lHz), 8.13(1H, d, J=8.2Hz), 8.24(1H, d, J=8.5Hz), 9.11(1 
H.s), ll.SKlH, brs). 
IR(Nujol) : 1678cm-l. 
BP : 258-259X. 
Hass(yAB) : a/e 515, 517(M+1). 

<M.^m i ; 3 T 3 - Lmm, mmssmm {w<t 5 h u u -i: u h- (tg) mw. 

6-'^>-fe*>:^;i/5}t-;i/ij;i/M^'i';i/-.2 -5^i^n7*Dt:;u- 1 - {2-7)1:^ 

mmm. 

1. SiCvSl: h^- (TOKY) LC-122 

2. ^1/^2.^-^^ l ESPEC BNA-121D 

3. : BHi'^Tf^-l^^- (Automatic Labo-Mixer) 
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5. ^^^mi : &wm^m^9tm%\ uv-isoa 

6. ZAnyu-V :^i&iJ^7sO-->i/ (IMI GUSS CORNING) 

mm 

1. tgJfe : ir)i^^:,z3 SL'J>i2fWi%M (MEM) + ^Xl^^mi^M^ (FCS) 

2. PBS (-) : TIBOEfiltOSa 

NaCl 0.8 g/1 
KCl 0.2 
-NaiHPO. 1.15 

3. mk- huyi^y^m : o.o2X edta + o.25x > U7'>>/pbs (-) 

4. 7^^i?-^^v/> : i^^v (SIffllA) U 

5. IBHX O-'f v:^^;i/-l-^f-;b^-9->5=->) : i^^'viii , 

6. >S/a U > : i'^^^SS 

7. DMSO K) :fll3teM3IS:J 

8. Tcm^m^-y b 

m' . ■ ■ 

9. O.IN NaOH mm : IN NaOH ^TSi£^®2KT'10^#fir 5 

10. ^^'f h'^'^/l^g^fi (Bio-Rad Protein Assay) rv^'f 3}- 
5 K (BIO-RAD) m 

11. *}=7';i''75> (Alubunin, Bovine) : i/^vSKo 

3 T 3 ~ L 1 iffl85g)SaS^ 

F757^;^a4'-C. (confluent) ^ftHSitiilOSTS-LliailBaSfflifebfco 
ite^fiS^t. PBS (-) 5ffll-C-2IigEH^U EDTA- h V ri/^M-ei^lSaSliJiPXfc 
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U jfffl|ja&$*'>>Myfco iailSA^6xlO'ifflBg/Bl{c:feict-5lcffl$!{L. 245^r 
U-htC iBl-fo^atifco aSP^-r (37'Cs 5XC 

0:) 4'T-t§ilLfeo 

DMSOlwT> laM 7'^'^;<i''J> + 500bM IBHX«?«$iaS{Lfe, rfO 
^SfSSt&%^f^ lOOO^^IRtx liiH x=^-t^-^^V> + O.SnH IBMX^a^^KL 
fee PI^tDMSO^J^flfe-r^RU O.IX DHSO?g«^iSSI{bfco 

. 24:^7*1^- ht|302:^;ztt> O.IX DHS0.^?S* Iml/JtAn^ S»?cD225t{c I /^H 
7^^-tf^^^y> + O.SmH IBMXfgffiSlBlMAtlfcc lBm^>^ 
a.^-^- (37*C,5XC02) *T-^«Ufc. 

«Stll^JH:. DMSOKIT ixlO"', lxlO-\ J xlO-Mt^^&JR ^ti^tl^SOO 

fg#«Rt. 2x10-'. 2xio-\ zx\Q-'}i\zm9iLtzc mmizQ .zvmo^m^m^ 
«;bs 2ii}i(cii5a?Lfc. 

(Dm^(o^-m^f-:^vi^tz(OiZ'j^wr'S>z. ) sii?©22pt (x^-y-p<^'\/> + 

immm^XfltzT^) {i. 0.2XDHSO?g«[ (2:^?) * L < ttSHISI^J (20:n:) 500 
ul/f^^Xntz^. W >:^'j>Sfg[500/zl/5t^An^c« ZCOm^-T:. 4~5B 
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SUyj-bU K (TG) tyu'r-O (Protein) CDiail^ • 

^Lfc («iJ^ai:g : 410nii) e m^^X. 'T lf;i/7';i/u-;i/ftttiJ t 

'f > (ffl^ajg : 595iut) <£»J^tfc. ■ 

Mm 

Pimit-t^\^:i-i^^} ^'J> (Pioglitazone) ixlO-*M0T. G"««<S3i{^ffl^lOO 
(~) -e-f >;^'J> ( + ) SrOXiibtSCSI^b^^coTGSS^SjiflFffl (% 



SI 


as (M) 


TG^mis.Mnm (%) 


1x1 0-« 


3 8. 2% 
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D--;>i;;u) '^>x-i' ^yv-;!/ ( 1 7 7) 

}1^>X^XV'J-}1 (16 3) 

1- {\^y 3.-jv-4--( }\^>^^}i) -6 - ( 1 -:?'^'>;^;^*^;^A;w^•^'r 
;u) - 2 -Xf^;i/^>x-r ( 1 7 2) 

C57BL/KsJ-dbB db+/db+, C57BL/KsJ-dbB +b/+b (Jackson Laboratory) 055 

?L»4fflV\T«^i*^S»*ffl (CE-2s B*^u:^) tS^Ufco m^ltH:^'i7 
;^C3SM{3^t)-B-Cs lOOng/kg-CO.lXs 30iig/kg-C-0.03Xs 10ag/kgTO.on®t!l 

^JtUfcftx 14BP^I^«50^il?^44^f^eofe (^HMSP^IiSSi^^lOjltfe) . 7 
Chase Heparinized Capillary Tubes) ^ffil^TES^M«iL !)SJfilLs iS't^^ 

V 

fiSfcbfeo 0. 7. 14Bgtit:S^^J^tfco g^^Jllim, COi t J: D 

jfii«fii®S3^t{±io~i5//ic7)ifiisg$fflv\ ^^;i^=3-;^^fbSm^S (^^;^:3- 
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-tr^-f KG-?;^ X(iGPO-DAOS«£ ( MJ^'J-t^-f h-E-^;^ h7D 

m(Dm^\ziizouio:>m (-2o-cT-^#qjii) ^^u, ^^^^^ (77^.1,-7^ 

>;:^'J>RlA^>j;h, *t:7T;u^i/7) tjiOin^U;^. 
MS. 



^2 





^^S (Bg/kg) 


JfnmTf^ffl (%) 


ft^133 (17 7) 


3 0 


3 4.5 


(16 3) 


3 0 


7 2 


<t-^ (17 2) 


10 


7 0-8 0 




















(ii^n^^) ^ 1^ 





^^li&s Eabson-MendenhaliaigPs 1/ 3:::XAs Kobberling-Dunniganil 
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m^mm^m^m. mmm^&f^f^. mmm^mm&tj:n . ^itt. 
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^tzi±m'(^&. iSifiiE. BMstaE. o o ifiif4'C,>^^x ' 

h-rs^B. -<>#x>^, lis^^ef^x ^i^ix iSMMSs *l<h:pcta 



n (RJ 




\ 



AD>y>ii^. ;'NDrU-;i'Ss ig»T;i'=>r;i'Sx /Nneia7;i/=^r;i/Ss isaT 
vun^i/S. -hoS. 7'J-;i/^ 7^)-}\^mL7)i^ 

* 
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rc\tsk>m. -^ikK. mmbis.. -5 ^^ti^mms mm'^rsn^^ 




(I) 
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7^D>^>M^. /^P7'•.J-;^g. mTJV^J^^. ^^aim7'Jl^JV^^ 
^Ui^^i-S. z:Kpg, ^.^^g^ 
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n (RJ 




(0 



^\a^>m^. ■'^D7'V-)im. iS.&7)]^^)i'm. >'^p^£ia7';^^;l/S. gis^ 
;!/r3:^-/^ -hnS, Tl^m. i^Ty^^, y"J-;i'S. 7'';-;v^£a7';i/:^r 
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nli0-3iO5l&S5ei*-r2>, 
tt•5.a,€^ -rv^J^x^;^. ii^S^^(?fjg> Sj«?> SSiTflEH. 4>L<ttPCTA 




Re 



^ (II) 4'x Eili-ffl$>SV^li-|@^D, 

''NDy>ii^^ MD7";-;uS> iglRT 
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O^^^O CI la) 

(jS (iia) ifx Rii±^3^»8 xT'©7;i'^;i'^s ''^D^£^ST;^:^;^S, t'v- 

- u >S$:ft- LT S:^ i: 1^^ bT ^^T * J: l>o 

tc^mt^^. JgililE. ff?S5ililEx ^ oJlii<4it>^±. ^^^f^m. S«BWSKfSj^ 



wo 97/24334 PCr/JP96A)3858 

288 

\ 

Re 

/ND>y>J^T, /ND7U-;i/Ss {£SS7;i'dr;i/S, -'%D<£]a7';i':if;i/S. ■(Si&T 



-hn^, T^yS. S^/'^^ i'Z/y'U-Jl'S. 



R. 
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289. 



- U ^'lE^&rO' LTS^ i: Ig^ UT l^T * J: VN, 
nH:0~3OSg»i&3gi«fer5. 



/^D^>li^, AD:j''j-;i/g. ®«l7';i/:^;i.S> ^NP{£igl7';i/dr;bS. 
;n3:fci/g, - hum. >T>'S, '>Ty7'U-;i/Sx 




^^^^ 



(II) 
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tr?>i^m. ^>^sy^y7.. ^mm-^m^. m^. sm^s^, *>L<iiPCTA 



wo 97/24334 PCT/JP96«3858 

291 



n (r;) 




(III) 



S (III) 4^^ Rili-<S*5i,>fcj:-fS©s 

R 7 y ;i. dp ;i.SX tt(£l6 -> ^ D :^;i/S-e 5 „ 

Rntt 

H 

'P^Y (Ilia) 

o 

(Ilia) ci'^ Rutt^&B ^^p^S!lS7';^^;^s, 
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t::im.t^m. i^jtE. s^SifiiE. aotf.^f,c.;p^. ^^^^^^^ mmmmnii^ 




(III) 



^ (HI) R.^i_^^5^,,^.z:<i©. 



PCT/JP96/03858 



293 



H 

0^ g Cilia) 



(Ilia) 4^. R.>liSlg»8*T-07;i.^rJUS, ^^^^£8i7>;^:S^;^s. T-'J 
JSi&E, KSifilE. 9 ojfii{S.G>^±. ifiWjKii.. 
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R7 

^^^J^^N (III) 
\ 

Re 



^ (HI) 4^^ Rttt-^fe:5Vv{±-|a<7), 



So 



H 

^0 I (Ilia) 



(a; (Ilia) tp, Riili^MfkB ^^(DTJV^jv^, >'^DigaT;l/if;^S^ 7'j 

V>) X-a$n5gm^T*t)> Rnl±i£ja:p;i.d(rl/>^*5)l^<l{£ia7';u/r-b 
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> S S:^" bT t i^^ L T V > -C ^ J: V ^ . 

-Orttx^;^. «S^^ef^^ 4)L<ld:PCT 




Rio 



i&lSLTJ\^^)ims «IS7;i/niri/^, ^haS^ 7'^>'g. i-rp-^^ 7U-;i/ 
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(iVa) 




(IV) 



^ ..r,^.. -..^ . ^.y^ i.:^^^ 



wo 97/'2«34 
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H 

o 



CiVa) 



V-^N (IV) 
\ 

R.3 
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is.SiT)v^}i^s {£«r;i/3dri/Sv -[-n&. ri^m. 'yTjm. 7 

R.sfct 



R . * A D y > sg6 e nr I ^ T ^ J: V ^J^'fl:7KjS^S■e & 5 . 



(IVa) 



n(R4') 



Y— A- 




(VI 1 1) 



^ (VIII) 4=, R.iiTKmii^^s 7';-;u;^;i/'^-''i'Sx x{2i£gir;i.ir;ug-c 
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AD/^>j^^, AD7";-;us. myji^Jim. AD(£^gT;u:^;us. ear 

;HJ:^i^S. -f^D^. y^/S, i.7^S. 7";-;!.^. 7iJ-;Ui£»7';i.d^. 
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R26 



R 



O^^V^~A"t JL'>"^» OX) 




7'U-;H£»7';u:^r;w^. 



mm&. 7';-;KSi&7';u^;i.«, tKo^i^igSiT' 
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CX) 



^31 
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R3i|±7k#E^, <£la7»;U:5p;US, /\UiS.^7Jl^)l^, &Wi^> ^ VTJ\y^)[^ 

■ H 

0(b) 
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R 




(XII) 
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PCT/JP96/03858 



304 



NC 




(XIII) 



R 



37 



^ (XIII) R»->RXMii»lt^ti^tiiiiiLiZ7iimm'P. ^^Dy>M^, 



R4.{±2-f'j2;;b:ij;UM^>f;U^, 2 -:^7;i':j^dFi/- 1 -tTD Ui/y 
N-^f-;i'-N- {2-ii^)i^)V) ti)w^^^}i&. ■9'2^^;^i^IJy;!J;^:}f-;^ 




R 



3B 



(XIV) 
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S> ^'^OX)l:t'^-jl^^ 775 J -7 11,-*-- 1, :tt 

;^^P->^;.,.>X. = ^y-;K H2-^an.>.:;,.).2.^^,^^,,., 

rni,;^.>X^.^.y-;K 3-^^;^-7-*;^^^^-i-(2-^n,^^^,,) 
^>X^^^^.j^,,^ «-*^^^-^-l-(2-:7A^n^>i;;^).2-^^^^^^^, 
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}\^^>X'< iy-J-)V^ l-(2-i7DD^>i/;i,)-2-n-7'Df;i/-5-[(4-t:U 

6-1(3- U 'y)\^:^^}l)f,)\,h=^^)l]^yX'i \ ^^J-)i, l-{3-p<^;i,^>i;;i, 
hZ-a-rn l^;u-6-[(2-t i^;i/^f^;u)*;i.yt^ ^;i.]^>X>i' ^ i-( 
2-^ D D ^ > )-2-x5^;b-6-[ (2-1^ U vVl/ ^ ) * >i' ju ]^ > x Y i ^ 

2-n-X5^;i/-l-(2-i5? DD'<>t;;i.)-7-[(2-t»J >f 
J'^^XY 2-n-X^;u-H2-7;i/3j-D'^>i;ju)-6-{2-i^ ij i;;u^5^ 

;b*;i'n^^;i,)^>X-i' i^^y-;K I-(2-^o D-;>i;;i.)-fi-x I^^.>;iJ;^4^ 
^.^;^-2-^t-5^.>^^^X->^5-^^y.^;b^^ 

;i'-2-n-rDt:;u^>X'f ^ l-'^>i';W6-x ^^^i'*J^:}^^;^-2-n-r 

D^^;^-c>X'r ^^'7-;^ l-(4-^DP'^>i;;i,)-6-x ^^^^;^:^^-;^-2-n- 
XD i^;i,-c>x>f = 6-xh^i/*;i,;i<-;b-2-^^;i,-i_[2-( 
:rD^5^;bH>i;;i,]^>X'f $ 6-x ^^5/3t7;^;^^x;^-2-p{^;^-l- 

[4-( f 'J 7;i/:t 5^;i,)^>i;;i,]-^>X'l' ^ l-{3,4-i^i; aa^yp 

;U)-6-x hdrS/*;i/;t^x;i.-2-^^;i.'^>X'f 6-x h^i^;!7;v:t{-;i, 

-Z~jt^)l-H2-^^Ji^>i^Jl)-^>X^^V^J-)W l-<>i;;i'-6-xhd^i.* 
;i.;J^x;i,-2-/ 7^;i/'S>X-< ^ ^'J-}K l-(4-t-X^;i/^>i;;i/)-6-x h 
;P4?x;u-2-;<^;i,^>X'r l^'J-JV. l-{Z-i7ua^>iy)\,)-s-jL h^2/7b;i/ 
:}?x;u-2-^f-;i/^>X'f i-{2,S-'yCfiPU^>i^)v)-s-ji\^if.i,i] 
;i/it-;i.-2-^f^;i,^>X-f ^ H2,4-i;^DD-<>i;;v)-6.x h^i^i. 

*;i/:}f-;i/-2-;<^;i/^>X-i' 6-*;i/;t?*i/-l-(4-^DD'^>i;jw) 
-2-n-XDe;i/^>X'f ^^V-M 5-*;i/:n*2/-H2.6-i;i7nD^>i;A)-2 
-;<f^;U^>XY 6-*;u:}fdp>>-2-y^;i'-l-[2-( h U 7;U:tD 
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PCT/JP96/038S8 



;t.^>X^ = B-^^^'t^^^i^-l-CE-^ D D^>o;;i,).2.^ ^^^^^^^^ 

^ l-{2.4-i;^ d D^>i;;u)-2.^ ^;i.-6-[(2-t: .j i;;^ 

^^;i^H>X< l-(2-^DD^>s;;u)-2.^^;i..6.[(2-l^Ue>;u^ 

6-r(2-k^Ui;;M^;u)*;i..<f^^;H^>;^^ . ^.^^^^^ l-'^>i;;i,-2-n-rD 
>i'';W)-2-rDt;W-6-[(2-l^rjo;;U^^;i,,^;^,,^^^^3^^^^ 

2-y7^;^.6-[(2-t^>;i;;Mf■;^)*;^A-^^;^J.3.f2-( K .;7 

.4-S;^^DD^>^;U).2-^5.;p.6.f(2-t.;i;;M^;i.)*;W>-^^;^3^^;^^ 

Kir^J^JK 2-^f^J^-l-(2-^^;^^>i;;^)-6-[(2-t^.;i;;M^;^,^;^,,^^ 
'r;P]'><>X^5yy-;K l-(4-t-r^}i.^>i;;p)-2-^^;i,.g.f(2.i„j^,l,^ 

i^;i')-2-.<^;p^>X>r5yy~;K l-(2.4-i;7;b;^-D^>o;;i,).2.^^,^_6. 

[(2-tfyi;;M^;u)*;wt^^;i,]^>X^$^>/-;K l-(2,4-i;7;u:t d^> 
i^>'^)-2-^5^;^-5-[(2-tf.Js;;^^?-;^)^;^;^-^^;^3^^^^,^,^__^^^^ l.{ 
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sir^r.;^ ""''^^^^^^^^ 



(A) TS: (8' ) 



■^"tXll ,8.) 



wo 97/24334 
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T-^t)?n2)n:^fej$-JS^b^-y-, TSC (9' ) 

n(R») 



(B) (1 0' ) 



-NH 



( 1 1 ' ) 



Rib 



(C) (12 ' ) 



wo 97/74334 
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: 310 

(D) (1 4' ) 



^tJSSJS^-l*, ( 1 5 • ) 

, n(FU) 

^-DcV'^ ''''' 

Ri.~R,.j±f n^'tiBuiaoR:, Rn R^.^ Rs.^tliRa.^fejgclt^U R3.~ 
Rj.tt^ii^ti^ 
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R33-A— 

R36-^A — 

2 6.^(16') 



urn.) 



«gO,c-A-^Vf^ (16') 

(^*R.Ji«^:.;.^;.^^^U R,.. R... nfit.A{i^n^ni5IB^TO 
CD^iJl^^^f) OYb^^SmSCiDi6D2kd«?.LT^ (17' ) 

HO,C-A0:V^. (17') 



Wo 97/24334 ^ --^^ - 

PCT/JP96/038S8 
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(18') 



2 8 . TS; ( 1 9 • ) ^^-/^^-^^'^^<*OSS!it^i£, 



' ( 1 9 M 




Rj7 




(2 0') 




Tit ( 2 1 ' ) 
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hS^n (2 1') 




( ^ R 1 7 - R , 0 (± 15 IB t PI « © jg i« i£ S f ) 
2 9. (2 2' ) 



HjN, 



(2 2') 




137 



NC- 

(23V) 




wo 97/24334 



PCT/JP96/03858 
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2/58 

BI2 




(48) (49) 




(50) (51) 




(52) (53) 



wo 97/24334 



PCT/JP96/03858 




wo 97^4334 



PCT/JP96/03858 






Wo 97/24334 



PCT/JP96/03858 





wo 97/24334 



PGT;J?96/03858 





Wp 97/24334 



PGT/JF96/03858 




wo 97/24334 



PCT/JP96A)3858 




wo 97/24334 



PCT/JP96/03S5S 
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PCT/JP96A)3858 



1 0/5 8 



mi 0 




(96) 



(97) « 



ao. 





.CF3 



(98) 



(99) 



CF3 



Etc, 





Ml 



CI 



CI 

(100) . 




(101) 



wo 97/24334 
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1 1/5 8 

Ell 




(106) (107) 



wo 97/24334 
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'W'O 97^4334^ , - - - 

PCr/Jl»9«A)3858 

13/58 

EI 1.3. 




(118) 



(119) 



Wo 97/24334 



PCT/JI'96/03858 



1 4/5 8 

EI 1 4. 




wo 97/24334 
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1 5/5 8 



121 5 
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Specification 



Benzimidazole Derivatives 

Technical Field 

The present invention pertains to new benzimidazole derivatives. In more detail, it 
pertains to new benzimidazole derivatives having hypoglycemia or PDE5 inhibitory effects, and 
to pharmaceutically acceptable salts thereof Furthermore, the present invention relates to . 
pharmaceuticals. containing said benzimidazole derivatives or salts thereof as effective 
constituents. , . 

Disclosure of Invention 

The purpose of the present invention is to provide new benzimidazole derivatives and 
pharmaceutically acceptable salts thereof, as well as pharmaceuticals containing said 
benzimidazole derivatives or salts thereof as effective constituents, wherein such compounds and 
pharmaceuticals are used to prevent or treat impaired glucose tolerance, diabetes (type II 
diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic 
retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, Rabson-Mendenhall 
syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, Lav^ence syndrome, 
Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio cardiopathy (angina 
pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, high blood 
pressure, pulmonary hypertension, congestive cardiac failure, glomerulopathy (e.g., diabetic 
glomerulosclerosis), tubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporine), renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia (e.g., bronchitis and 
asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example, hypersensitive anaphylaxis), impotence (e.g., 
organic impotence, psychic impotence), diabetic comphcations (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic 



cataract, diabetic retinopathy), nepliritis, carcinoma cachexia, or post-PCTA restenosis, and so 
forth. 

The inventors have provided the phannaceuticals, which are expressed by the following 
formulas (I) ~ (IV) and (VIII) ~ (XIV), to prevent or treat impaired glucose tolerance, diabetes 
(type II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, 
diabetic retinopathy), insulin resistance sjoidromes (e.g., insulin receptor anomaly, Rabson- 
Mendenhall syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip s>'ndrome, Lawrence 
syndrome, Cushing's syndrome, acromegaly), hjTJerlipemia, atherosclerosis, angio cardiopathy 
(angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, high blood 
pressure, pulmonary hypertension, congestive cardiac failure, glomenilopathy (e.g., diabetic 
glomemlosclerosis), tubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporine), renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia.. (e.g.. bronchi^^ 



asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example; hypersensitive anaphylaxis), impotence (e^g., 
organic impotence, psychic impotence), diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dennopathy, diabetic neuropathy, diabetic 
cataract, diabetic retinopathy), nephritis, carcinoma cachexia, post-PCTA restenosis and so forth 




(I) 



In the formula (I), R, is a hydrogen atom, an arylsulfonyl group, or a lower alkyl group. 
Said lower alkyl group may be substituted with 

one or two aryl groups or heterocyclic groups 



which may be substituted with a substituent(s) selected from a group 
comprising 

a halogen atom, a haloar}'! group, a lower alkyl group, a halo- 
lower-alkyl group, a lower alkoxyl group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyl group, an 
aryl-lower-alkyloxy group, a haloaryl-lower-alkyloxy group, an 
arylsulfonyl-lower-alkyl group, an arylsulfonylamino group, a * 
cyanoaryl group and a heterocyclic group. 
R2 is a hydrogen atom, a lower cycloalkyl group, a hydroxy group, a lower alkoxyl 
group, a mercapto group, a lower alkylthio group, an amino group, a lower alkylanlino group, a 
carboxy group, an aryl group, or a lower alkyl group.^ Said lower alkyl group may be substituted 
with a halogen atom(s), a lower alkoxyl group(s), a cyano group(s), a chlorocarbonyl group(s), 
an aryl group(s) or a heterocyclic group(s). 

R3 is a carboxy group, an esterificated carboxy group, an amidizisd carboxy group, an 
amino group, an amido group, or a sulfonyl group. Said amino group and said amido group may 
be substituted with an acyl group(s).or a sulfonyl group(s). - A halogen atom(s), an amino 
group(s) or an acylamino group(s) is(are) bonded to said sulfonyl group(s). Moreover, R3 may 
be bonded to the main rings through a lower alkylene group or a lower alkenylene group. 
R4 is a neutral substituent. ' 
The symbol n is an integer of 0 3. 



n (R,0 




\ 



In the formula (11), is an aryl-lower-alkyl group which may be substituted with one or 
two substituents selected from a group comprising 

a halogen atom, a haloaryl group, a lower alkyl group, a halo-lower-alkyl group, a 
lower alkoxyl group, a nitro group, an amino group, a cyano group, an aryl group, 
a cyanoaryl group, an aryl-lower-alkyloxy group, an arylsulfonyl-lower-alkyl _ 



'. ■ , ' ' ' ' ' " ' D 

group, an an'Isulfonylamino group, an aiyl-lower-alkyl group, and a hetero^^^^ ' 
group. 

R7 is a lo\^'er alkyl group or a lower cycloalkyl group. 

Rs is a carbamoyl group. Said carbamoyl group may be substituted with 
an aryl group which may be substitutedi or 

a lower alkyl group which niay be substituted with a heterocyclic group(s) which 
may be substituted, an aryl group, a heterocyclic group, and 

O^^-^O Clla) 

• wherein in the fonnula (Ila), R9 is an alk^l group with eight or less c^^^^^ 
. ^^2lo-lower-alkyl group, an aryl-lower-alkyi group, a hydroxy-lower-alkyi 

group, a tri-lower-alkylsilyl-lower-alkyl group, a lower a^ 

whereas said aiyl group may be substituted with a halogen atom, a lower alkyl 
. ■ group, a halo-lower-alkyi group, a lower alkoxyl group, or a nitro group. 

Moreover, Rg may be bonded to the main rings through a lower alkylene group, or a lower 
alkenylene group. . 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 ~ 3. 




(III) 



In the formula (HI), R^ is an aryl-lower-alkyl group which may be substituted with one or 
two substituents selected from a group comprising 

a halogen atom, a lower alkyl group, a halo-lower-alkyl group, a lower alkoxyl 
group, a nitro group, an amino group, a cyano group, an aryl group, a haloaryl 
group, a cyanoaryl group, an aiyl-lower-alkyloxy group, an arylsulfonyl-lower- 



alkyl group, an arylsulfonylaniino group, an aryl-lower-alkyl group, and a 

heterocyclic group. 
R7 is a lower alkyl group or a lower cycloalkyl group. 
Rn is a substituent expressed by the following formula. 



(Ilia) 

(In the formula (Ilia), R12 is an alkyl group with eight or less carbon atoms, a halo-lower-alkyl 
group, an aryl-lower-alkyl group, a hydroxy-lower-alkyl group, a tri-lower-alkylsilyl-lower-alkyl 
group, a lower-alkoxy-lower-alkyi group, a lower alkylthio-lower-alkyl group, a heterocyclic 
group, or an aryl group. Said aryl group may be substituted with a halogen atom(s), a lower 
alkyl group(s), a halo-lower-alkyl group(s), a lower alkoxyl group(s), or a nitro group(s).) Rn 
may be bonded to the main rings through a lower alkylene group, or a lower alkenylene group. 

R4' is a hydrocarbon group which may be substituted with halogens. 

The symbol n is an integer of 0 - 3. 



n (R,0 




In the formula (IV), R13 is an aryl-lower-alkyl group which may be substituted with one 
or two halogen atoms, lower alkyl groups, halo-lower-alkyl groups, lower alkoxyl groups, nitro 
groups, amino groups, cyano groups, aryl groups, haloaryl groups, cyanoaryl groups, aryl-lower- 
alkyl groups, arylsulfonyl-lower-alkyl groups, arylsulfonylamino groups, or heterocyclic groups. 

Ri4 is a lower alkyl group. 

Ri5 is a substituent expressed by the following formula. 




■H : 

O 



(In die formula (IVa), R,6 is a lower alkyl group or an aiyl group.) 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 ~ 3 



^26 n (R/) 
'>.^^V~A-^'>-R. (V,,,) 



In the formula (VEI), R, is a hydrogen atom, an aiylsulfonyl group, or a lower alkyl 
group. Said lower alkyl group may be substituted with 

one or two aryl groups or heterocyclic groups, 

which may be substituted with substituents selected from a group 
comprising 

a halogen atom, a haloaiyl group, a lower alkyl group, a halo- 
lower-alkyl group, a lower alkoxyl group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyloxy group, 
an aiylsulfonyl-lower-alkyl group, an aiyl-lower-alkyl group, a 
haloaiyl-Iower-alkyloxy group, an aiylsulfonylamino group, an 
arylcarbonylamino group, an arylcarbonyl group, an arylalkenyl 
group, a cyanoaiyl group and a heterocyclic group. 
R2 is a hydrogen atom, a lower cycloalkyl group, a hydroxy group,.a hydroxy-lower-alkyl 
group, a lower alkoxyl group, a mercapto group, a lower alkylthio group, an amino group, a 
lower alkylamino group, a carboxy group, an aiyl group, or a lower alkyl group. Said lower 
alkyl group may be substituted with a halogen atom(s), a lower alkoxyl group(s), a cyano 
group(s), a halocarbonyl group(s), an aryl group(s) or a heterocyclic group(s). 



R25 is an alkyl group with eight or less carbon atoms, a lower cycloalkyl group, a halo- 
lower-alkyl group, a tri-lower-alkylsilyl-lower-alkyl group, a lower alkoxy-lower-alkyl group, a 
. lower alkylthio-lower-alkyl group, an ar>'l group, a heterocyclic group, an ar>i-lower-alkyl 
group, or a hydroxy-lower-alkyl group. Said ar}'l group may be substituted with a halogen 
atom(s), a lower alkyl group(s), a halo-lower-alkyl group(s), a lower alkoxyl group(s), or a nitro 
group(s). 

R26 is a hydrogen atom or a lower alkyl group. When said R25 and R26 are lower alkyl 
groups, they can bond togetlier and form a ring. * 
Y is a carbonyl group or a lower alkylene group. 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 3. 



(IX) 

In the formula (IX), R27 is a hydrogen atom, an alkyl group with seven or less carbon 
atoms, a halo-lower-alkyl group, arylsulfonyl group, aryl-lower-alkyl group, heterocycle-lower- 
alkyl group, or haloheterocycle-lower-alkyl group. The aromatic ring of said aryl-lower-alkyl 
group may be substituted with one or two halogen atoms, lower alkyl groups, halo-lower-alkyl 
groups, cyanoaryl groups, amino groups, lower alkoxyl groups, nitro groups, cyano groups, aryl 
groups, haloaryl groups, arylsulfonyl-lower-alkyl groups, arylsulfonylamino groups, aryl-lower- 
alkyloxy groups, aryl-lower-aUcyl groups, heterocyclic groups, aryloxy groups, arylcarbonyl 
groups, arylcarbonylamino groups, or aryl-lower-alkyloxy groups which are substituted with one 
or two halogen atoms. 

R28 is a hydrogen atom, an alkyl group with seven or less carbon atoms, a halo-lower- 
alkyl group, a lower-alkoxy-lower-alkyl group, a lower cycloalkyl group, an aryl group, an aryl- 
lower-alkyl group, a lower alkylamino group, a lower alkoxyl group, a lower alkylthio group, a 
hydroxy group, a mercapto group, an amino group, or a carboxy group. 



R:.s is an alkyl group with eiglit or less carbon atoms, a halo-lower-alkyl group, a tri- 
lower-alkylsilyl-lower-alkyl group, a lower-alkoxy-lou-er-alkyl group, a lower alkylthio-lower- 
alkyl group, an ao'l group, a heterocyclic group, an aiy'l-Iower-alkyl group, or a hydroxy-lower- 
alkyl group. Said aryl group may be substituted with a halogen atom(s), a lower alkyl group(s), a 
halo-lower-alkyl group(s). a lower alkoxyl group(s), or a nitro group(s). 

R26 is a hydrogen atom or a lower alkyl group. When said R25 and R^c are lower alkyl 
groups, they can bond together and form a ring. 

Y is a carbonyl group or a lower alkylene group. 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R29 is a hydrogen atom or a lower alky] group. 



R33 A 




In the formula (X), R30 is a hydrogen atom, an aryl-lower-alkyl, an arylsulfonyl-lower- 
alkyl group expressed by a formula, . 



'31 



CXa) 



which may be substituted (wherein in the formula (Xa), R31 is a hydrogen atom, a cyanoaiyl 
group, an amino group, a lower alkoxyl group, a nitro group, a cyano group, an aryl group, a 
haloaiyl group, an aiylsulfonyl-lower-alkyl group, an arylsulfonylamino group, an aryl-lower- 
alkyloxy group, an aiyl-lower-alkyl group, a heterocydic group, or an aryloxy group), an aiyl- 
lower-alkyloxy group which may be substituted with one or two halogen atoms, an arylsulfonyl 
group, a heterocycle-lower-alkyl group, an arylcarbonylamino group, an arylcarbonyl group, an 
aiylalkenyl group, or a lower alkylenedioxyaryl group. The alkyl section of said aiyl-lower- 
alky] group may be further substituted with a lower alkyl. 



R32 is a hydrogen atom, a lower alkyl group, a halo-Iower-alkyl group, a lower cycloalkyi 
group, an ar>-l group, an aryl-lower-alkyl group, a lower alkylamino group, a lower alkoxyl 
group, a lower alkylthio group, a lower alkoxy-lower-alkyl group, or a helerocycle-lower-alkyl 
group. 

R33 is a carboxy group, a lower-alkoxycarbonyl group, a (2-cyanoar>'l) oxycarbohyl 
group, or a substituent expressed by the following formula. 



H 




(In the formula (Xb), Y is a carbonyl group or a lower alkylene group. R34 is an aryl group 
which may be substituted, a lower alkyl group which may be substituted with a heterocyclic 
group, an aryl group, or a heterocycHc group.) 

The s>TObol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R4' is a hydrocarbon group which may be substituted with halogens. R4' includes an 
alkyl group, an aralkyl group, an alkynyl group, or one of the preceding materials which is 
substituted with halogen atoms. R4' may be saturated or unsaturated. R4' may be of either a 
chain form or a ring form. It may be branched in some cases. When R4* is substituted Avith 
halogen atoms, the halogen atoms may be any halogens. The number of halogen atoms is not 
restricted. The symbol n is an integer 0-3. Therefore, one, two or three (R4')'s may be bonded 
or no R4' may be bonded. R4' could be bonded at an ortho, meta, or para position in relation to 
the other substituent. When R30 is a hydrogen atom, n is zero, in other words, no R4' is bonded. 




R37 



In the fomiula (XI), R35 is a hydrogen atom, an aiyl group, a lower-alkoxy-lower-alkyl 
group, a lower alkyl group, or an aryl-lower-alkyl group. 

R36 is a carbpxy group, a lower alkoxycarbonyl group, a heterocycle-lower-alkylamino 
group, or a heterocycle-lower-alkylcarbamoy] group. 

R37 and R3S are a hydrogen atom, a halogen atom, a lower alkyl group, a halo-lower-alkyi 
group, an aiyl group, an aiy'l-lower-alkyl group, or an aryl-lower-alkyloxy group, respectively. . 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 
group. Wlien R35 is a lower alkyl group, A is a lower alkylene group, or a lower alkenylene 
group. 




(XII) 



In the formula (XH), R37 and R38 are a hydrogen atom, a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, an aiyl group, an aryl-lower-alkyl group, or an aryl-lower- 
alkyloxy group, respectively. 

R39 is a lower alkyl group. . 

R40 is a hydrogen atom, a lower alkoxycarbonyl group, a lower alkanoyl, a lower 
■alkanesulfonyl group or a carbamoyl group. 



(XIII) 



In the formula (XIII), R37 and Rjs are a hydrogen atom, a halogen alom, a lower alky! 
group, a halo-lower-alkyl group, an aryl group, an arj'l-lower-alkyl group, or an ar)'l-lo\ver- 
alkyloxy group, respectively. 

R7 is a lower alkyl group or a lower cycloalkyl group. 



In the formula (XIV), R37 and R38 are a hydrogen atom, a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, an aryl group, an aryl-lower-alkyl group, or an aryl-lower- 
alkyloxy group, respectively. 

R7 is a lower alkyl group or a lower cycloalkyl group. 

R41 is a 2-p}Tidylcarbamoyl group, a 2-carboxy-l-pyrrolidinocarbonyl group, an N- 
methyl-N-(2-pyridylmethyl) carbamoyl group, a homopiperidinocarbonyl group, a [2-(N-oxo)- 
pyridylmethyl] carbamoyl group, a 4-(dimethylanuno) benzylcarbamoyl group, a 
. piperonylcarbamoyl group, an N-methyl-N-(2-pyridyl) carbamoyl group, a 
thiomorpholinocarbonyl group, a halosulfonyl group, an aminosulfonyl group, an 
acylaminosulfonyl group, a lower alkoxycarbonyl group, or a carboxy group. 

R29 is a hydrogen atom or a lower alkyl group. When R41 is a lower alkylcarbonyl group 
or a carboxy group, R29 is a lower alkyl group. 

Moreover, the present invention provides the new benzimidazole derivatives, which are 
expressed by the formulas (VIII) - (XIV), and salts thereof. 

The benzimidazole derivatives provided by the present invention are produced through 
the reaction formulas (a) - (f), shown hereafter. 



R 



29 




(XIV) 



R 



37 



(18) (19) (20) (e) 




(21) 



(22) (23) (24) 

(25) "^^V 

Ria Rif in the reaction formulas are chosen from the previously-mentioned Ri, R6, R13, 
Ri7j R22, R23, R27, R30 or a substituted benzyl group expressed by the next formula. 




38 



(In the formula, R37 and R38 represent the same groups as previously-explained, 
respectively.) Rja ~ Rif are chosen from the previously-mentioned R2, R7, R14, Rjg, R28, R32, R35, 
or R39. The substituents R3a ~ R3f are chosen from the substituents expressed by the formula. 



R 



R26 
I 



25. 



Vq^^W A 



wherein in the formula, R25, R26, Y and A represent the same groups as previously-explained, 
respectively, or previously-mentioned R3, Rg, Rn, R15, R19, R24, AR33, AR36, NHR40, CN, or R^. 
Moreover, substituents which define Rsa ~ R3f can be interchanged. For example, as illustrated 



in tlie reaction fonuulas (g) and (h). an ester compound (26) can be altered to an acid compound 
(27) or an acid halide compound (28). By reacting with an amine or a sulfonamide, a desired 
benzimidazole may be produced. Or, derivatives can be obtained as illustrated in die reaction 
formula (i), O"). (k). (1), (m), or (n). These alterations of R3. ~ R,, can be performed using any 
process shown in the reaction formulas (a) ~ (f). A process is chosen based on the stability of 
Ri a -^Ri rand R2f, or tlie ease of isolation. 



(g) 

(26) (27) 



(In the reaction formula, Rgrepresents a lower alkyl group, and R,a.f and R,a~f represent the 
same as previously described.) 



(h) 



(In the formula, Z' represents a chlorine atom, or a bromide atom, and R,a~f and Rja-r represent 
the same as previously described.) 



H2N ,^^\^N ,<;!fNw-N 

'^ia-f Ria-f 
(29) (30) 

(In the formula, Ru-f and R2.-f represent the same as the previously described.) 



o 




(In the formula, Ria^f and R2a-.f represent the same as previously described.) 

In the reaction formula (a), a compound of the formula (1) is processed with a base such 
as sodium hydride/ lithium diisopropylamide, lithium hydrogencarbonate, Hthium carbonate, 
sodiurri hydrogencarbonate, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, and is processed with a compound expressed by 
RiaZ (Z represents a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a 
methanesulfonyloxy group.) in order to produce a compound of the foraiula (2). A compound of 
the formula (2) can be altered to a compound of the fomiula (3) by a method such as (1) reducing 
it with reduced iron or zinc under an acidic condition, (2) reducing it with a transition metal 
catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a hydrogen 
environment, (3) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a presence of formic acid, and (4) reducing it with sodium 
hydrosulfite. In many cases when the method (1) is used, a compound of the formula (3) is 
reduced within the reaction system to directly produce a compound of the formula (4). Some 
compounds may partially produce a compound of the formula (4) under any condition in the 
methods (1) through (4). A compound of the formula (4) is produced fi-om a compound of the 
formula (3) with a carboxylic acid such as acetic acid, p-toluenesulfonic acid, hydrochloric acid, 
sulfiiric acid, or phosphoric acid, sulfonic acid, or an inorganic acid. 

In the reaction formula (b), a compound of the formula (5) undergoes a hydrolysis or 
solvolysis with a base such as lithium hydrogencarbonate, lithium carbonate, lithium hydroxide, 
sodium hydrogencarbonte, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, a carboxyhc acid such as acetic acid, p- - 
toluenesulfonic acid, hydrochloric acid, sulfiiric acid, or phosphoric acid, sulfonic acid, or an 



inorganic acid and produces a compound expressed by the fomiula (6). A compound of the 
formula (6) is processed with a base such as sodium hydride, lithium diisopropylamide, lithium 
hydrogencarbonate, lithium carbonate, lithium hydride, sodium hydrogencarbonate, sodium 
carbonate, sodium hydroxide, potassium hydrogencarbonate, potassium carbonate, or potassium 
hydroxide, and is processed with a compound expressed by R.^Z (Z represents a chlorine atom, a 
bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy group.) in order to produce a 
compound of the formula (7). A compound of the formula (7) can be altered to a compound of 
the formula (S) by a method such as (1) reducing it with reduced iron or zinc under an acidic 
condition,, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of fonnic acid, and (4) reducing it with sodium hydrosulfite. A compound of the 
formula (9) is produced from a compound of the formula (8) and a corresponding carboxylic 
acid, acid chloride, acid bromide, or acid anhydride. 



In the reaction formula (c), a compound of the formula (1 1) is produced fi-om a 
compound of the formula (10) and a compound expressed by RjeNHj. The alteration of a 
compound of the formula (1 1) to a compound of the formula (13) is the same as that of a 
compound of the formula (7) to a compound of the formula (9) in the reaction formula (b). 

In the reaction formula (d), a compound of the formula (14) can be altered to a compound 
of the formula (15) by a method such as (1) reducing it with a transition metal catalyst primarily 
exemplified by palladium, platinum, ruthenium, and nickel under a hydrogen environment, and 
(2) reducing it with sodium hydrosulfite. A compound of the formula (15) is processed with a 
base such as lithium hydrogencarbonate, lithium carbonate, lithium hydroxide, sodium 
hydrogencarbonate, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, and with a compound expressed by R,,Z (Z 
represents a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy 
group.) in order to produce a compound of the foimula (2). A compound of the formula (17) is 
produced fi-om a compound of the formula (16) with a carboxylic acid such as acetic acid, p- 
toluenesulfonic acid, hydrochloric acid, sulfuric acid, or phosphoric acid, sulfonic acid, or an 
inorganic acid. 

In the reaction formula (e), a compound of the formula (1 8) can be altered to a compound 
of the formula (19) by a method such as (1) reducing it with reduced iron or zinc under an acidfc 
condition, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 



platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of formic acid, and (4) reducing it with sodium hydrosulfite. A compound of the 
fomiula (20) is produced from a compound of the formula (19) and a corresponding carboxylic 
acid, acid anhydride, acid chloride, or acid bromide. A compound of the formula (20) is 
processed with a base such as sodium hydride, lithium diisopropylamide, lithium 
hydrogencarbonate, lithium carbonate, lithium hydroxide, sodium hydrogencarbonate, sodium 
carbonate, sodium hydroxide, potassium hydrogencarbonate, potassium carbonate, or potassium 
hydroxide, and is processed with a compound expressed by RieZ (Z represents a chlorine atom, a 
bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy group.) in order to produce a 
compound of the formula (21). 

These methods usually produce a compound of the formula (21) having Rse at mixed 
substitution positions of the fifth and sixth or of the fourth and seventh. The materials can be 
purified by a means such as recrystallization, column chromatography, thin film- 
chromatography, or high speed -liquid chromatography. 

In the reaction formula (f), a compound of the formula (22) can be altered to a compound 
of the formula (23) by a method such as (1) reducing it with reduced iron or zinc under an acidic 
condition, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of formic acid, and (4) reducing it with sodium hydrosulfite. In many cases when the 
method (1) is used, a compound of the foraiula (23) forms a ring within the reaction system to 
directly produce a compound of the formula (24). Some compounds may partially produce a 
compound of the formula (24) under any condition in the methods (1) through (4). A compound 
of the formula (24) is produced from a compound of the formula (23) with a carboxylic acid such 
as acetic acid, p-toluenesulfonic acid, hydrochloric acid, sulfuric acid, or phosphoric acid, 
sulfonic acid, or an inorganic acid. A compound of the formula (24) can be altered to a 
benzimidazole compound by using the alteration method from the formula (20) to the formula 
(21) in the reaction formula (e). These methods usually produce a compound of the formula (25) 
having Rsf at mixed substitution positions of the fifth and sixth or of the fourth and seventh. The 
materials can be purified by a means such as recrystallization, column chromatography, thin fihn 
chromatography, or high speed liquid chromatography. — 



In the reaction fomuila (g), a compound of the fonnula (26) undergoes a hydrolysis with 
a base such as lithium hydroxide, sodium hydroxide, and produces a compound of the fomiula 
(27). A compound of the formula (27) is processed with carbonyldiimidazole and then is 
processed with an amine or a sulfonamide under a presence of a base to further produce 
benzimidazole derivatives. 

In the reaction fomiula (h), a compound of the formula (27) can be altered to an acid 
halide expressed by the fomiula (28) by thionyl chloride, thionyl bromide, phosphorus 
trichloride, phosphorus pentachloride. or phosphorus oxychloride. Benzimidazole derivatives 
can be further produced by reacting a compound of the formula (28) with an amine or a 
sulfonamide. 

. In the reaction fomiula (i), a compound of the formula (29) can be processed with 
titanium tetrachloride to produce a compound of the formula (30). 

^ - jR^^'B9^^onnnhS j),^^^^ 

azide, primarily exemplified by diphenylphosporylazide, under a presence of an alcohol, 
primarily exemplified by t-butanol, to produce a compound of the formula (31). When 
compound of the formula (31) is decomposed with an acid, a compound of the fonnula (32) 
produced. A compound of the formula (33) is produced from a compound of the fonnula (32) 
and a compound expressed by R40Z, wherein Z represents a chlorine atom or a bromine atom. 



a 

is 



(k) 



(35) 



(In the reaction fomiula. Rg, R.^.^ and Raa-f represent the same as previously described. Z 
represents a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy 



group.) 



(I) 



ZH2C-^j[^V-f^2a-f , NCH2C-^^^>-R2a.f 

Ria-f l^ia-f 
(35) (36) 

^ ^^02C-^J]^ R2a.f 

kia-f 

(37) 



(In the reaction formula, Ru-r, Rsa-f and Z represent the same as previously described.) 



Ria-f Ria-f 
(34) (38) 



o V, 0 

Ria-f Ria-f 

(39) (40) 

(In the reaction formula, Ria-r, Ria-f and Z represent the same as previously described.) 



O > 0 ^ 

Ria-f Ria-f 

(39) (41) 

(In the reaction formula, Ria^f, R2a-f and Z represent the same as previously described.) 

In the reaction formula (k), a compound of the fonmula (26) can be altered by reduction 
to a compound of the formula (34). Furthermore, a compound of the formula (34) can be altered 
to a compoimd of the formula (35) by thionyl chloride, thionyl bromide, phosphorus oxychloride, 
phosphorus oxybromide, phosphorus trichloride, phosphorus pentachloride, methanesulfonyl — 
chloride, or toluenesulfonyl chloride. 



In the reaction formula (I), a compound of the formula (36) can be produced by 
processing a compound of the formula (35) with sodium cyanide, or potassium cyanide. A 
hydrolysis of this material with lithium hydroxide, sodium hydroxide, or potassium hydroxide 
will produce a carboxylic acid of the formula (37). 

In the reaction formula (m), a compound of the formula (38) is obtained by oxidizing a 
compound of the formula (34), and a compound of the formula (38) is processed with an alkyl 
(triphenylphosphoranilidene) acetate so that a compound of the formula (39) is obtained. A 
hydrolysis of this material with lithium hydroxide, sodium hydroxide, or potassium hydroxide 
will produce a carboxylic acid of the formula (40). A reaction of a compound of the formula 
(35), (37) or (40) with an amine or a sulfonylamide will further produce other benzimidazole 
compounds. 

In the reaction formula (n), a reduction of a compound of the formula (39) by a 
palladium, platinum, ruthenium, or nickel transition metal catalyst under a hydrogen 
environment or under a p resence o f f qnmc acid^^^ 

A compound expressed by 



Ria-f 



(wherein, in the reaction formula, Ria-f, Ria-f and Rsa-f represent the same as previously 
described, and R4a-f.is selected among the previously described R4, R4', and R29,) can be 
obtained using 



"Jrr'^ (2-) 



(wherein, in the reaction formula, Ria, Rja and Raa represent the same as previously described, 
and Rja.is selected among the previously described R,, R,', and R29,) 



R4b 



(3-) 



(wherein, in the reaction formula, Rib, R2b and Rab represent the same as previously described, 
and R4b.is selected among the previously described R4, R4\ and R29,) 



(wherein, in the reaction formula, Ric, R2C and Rsc represent the same as previously described, 
and R4c.is selected among the previously described R4, R4', and R29,) 



^46 

. (5^) 

(wherein, in the reaction formula, Rid, R2d and Raa represent the same as previously described, 
and R4d.is selected among the previously described R4, R4', and R29,) 



(wherein, in the reaction formula, Rie, R2e and Rse represent the same as previously described, 
and R4e.is selected among the previously described R4, R4', and R29,) and 



R4f 



n,^""^ (7') 

(wherein, in the reaction formula, R^, R2f and Raf represent the same as previously described, 
and R4f.is selected among the previously described R4, R4', and R29,) as a source material for the 
reaction formulas (a) - (f), respectively. 

Each intermediate of the above reactions can be also utilized by purifying it as necessary 
through a purification method used for ordinary synthesis. In other words, a means such as 
recrystallization, column chromatography, thin fihn chromatography, or high speed liquid 
chromatography can be used. The compounds of the present invention, which are the final ' 
products of the reactions, can be purified as necessary through an ordinary organic compound _ 
purification method. In other words, a means such as recrystallization, column chromatography, 



thin film chromatography, or high speed Hquid chromatography can be used. Identification of 
compounds is perfomied by a method such as NMR spectrum analysis, mass spectrum analysis, 
IR spectrum analysis, elemental analysis, or melting point measurement. 

The descriptions heretofore and. hereafter in the present specification explain preferred 
examples and details of the various definitions included within the present invention. 

The word, lower, means a number of carbon atoms for 1-6, unless oUierwise specified. 
Examples of lower alky] groups include straight-chain and branched alkj'l groups, such as methyl 
group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec-butyl group, 
t-butyl group, n-pentyl group, i-pentyl group, sec-pent}'l group, t-pentyl group, 2-methylbutyl 
group, n-hexyl group, 1 -methylpentyl group, 2-methylpentyl group, 3-methylpentyl group, 4- 
methylpentyl group, ■ 1 -ethylpentyl group, 2-ethylbutyl group, 1 , 1 -dimethylbutyl group, 2,2- 
dimethylbutyl group, 3,3-demethylbutyl group, and 1 -ethyl- 1-methylpropyl group. Preferably, 
they shall have 1 ~ 3 carbon atoms. 

.iJkyLgrpupsjvith.sey.enxrJessxarbon-atoms4nelude^stFai^^ 



groups, such as methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl 
group, sec-butyl group, t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl 
group, 2-methylbutyl group, n-hexyl group, 1 -methylpentyl group, 2-methylpentyl group, 3- 
methylpentyl group, 4-methylpentyl group, 1-ethylpentyl group, 2-ethylbutyl group, 3-ethylbutyl 
group, 1 , 1 -dimethylbutyl group, 2,2-dimethylbutyl group, 3,3-demethylbutyl group, 1 -ethyl- 1 - 
methylpropyl group, n-heptyl group, 1-methylhexyl group. 2-methylhexyl group, 3-methylhexyl 
group, 4-methylhexyl.group, 5-methylhexyl group, 1 -methylpentyl group, 2-methylpentyl group, 
3-methylpentyl group, 4-methylpentyl group, 1,1-dimethylpentyl group, 2,2-dimethyIpentyI • 
group, 3,3-dimethylpentyl group, 4,4-dimethylpentyl group, and 1-propylbutyl group. 

Alkyl groups with eight or less carbon atoms include straight-chain and branched alkyl 
groups, such as methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl 
group, sec-butyl group, t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl 
group, 2-methylbutyl group, n-hexyl group, 1 -methylpentyl group, 2-methylpentyl group, 3- 
methylpentyl group, 4-methylpentyl group, 1-ethylpentyl group, 2-ethylbutyI group, 3-ethylbutyl 
group, 1,1 -dimethylbutyl group, 2,2-dimethylbutyl group, 3,3-demethylbutyl group, 1-ethyl-l- 
methylpropyl group, n-heptyl group, 1-methylhexyl group, 2-methylhexyl group, 3-methylhexyl 
group, 4-methylhexyl group, 5-methylhexyl group, 1 -methylpentyl group, 2-methylpentyl group, 
3-methylpentyl group, 4-methylpentyl group, 1,1-dimethylpentyl group. 2,2-dimethylpentyl - 
group, 3,3-dimethylpentyl group, 4,4-dimethylpentyl group, I-propylbutyl group, n-octyl group. 



1-meihylheptyl group, 2-melhylheptyl group, 3-methylheptyl group, 4-methylheptyl group, 5- 
methylheptyl group, 6-meihylheptyl group, 1-ethylhexyl group, 2-elhylhexyl group, 3-elhylhexyl 
group, 4-ethylhexyl group, 5-elhylhexyl group, 1,1-dimelhylhexyl group, 2,2-dimethylhexyl 
group, 3,3-dimethylhexyl group, 4,4-dimethylhexyl group, 5,5-dimethylhexyl group, 1- 
dimelhylhexyl group, and 2-dimethylhexyl group, Preferably, they shall have 3-6 carbon 
atoms. 

Lower alkylenes are alkylenes having six or less carbon atoms, such as methylene, 
ethylene, propylene, pentylene and hexylene. Preferably, they shall have 1 - 3 carbon atoms. 
Lower alkenylenes are alkenylenes having six or less carbon atoms, such as ethenylene, 1- 
propenylene, 2-propenylene, 1-butenylene, 2-butenylene, 3-butenylene, 1-pentenylene, 2- 
pentenylene, 3-pentenylene, 4-pentenylene, 1-hexenylene, 2-hexenylene, 3-hexenyrene, 4- 
hexenylene, and 5-hexenylene. Preferably, they shall have 2-3 carbon atoms. 

Halogen atoms are fluorine atoms, chlorine atoms, bromine atoms and iodine atoms. 
Preferred halogen atoms are fluorine atoms, chlorine atoms, and bromine atoms. 

Halo-lower-alkyls are straight-chain or branched alkyl groups substituted with fluorine 
atoms, chlorine atoms, bromine atoms or iodine atoms and having eight or less carbon atoms. 
Preferably, they shall be straight-chain or branched alkyl groups substituted with fluorine atoms, 
chlorine atoms, or bromine atoms and having eight or less carbon atoms. More preferably, they 
shall be straight-chain or branched alkyl groups having 1 - 3 carbon atoms. Examples include 
fluoromethyl group, difluoromethyl group, trifluoromethyl group, chloromethyl group, 
dichloromethyl group, trichloromethyl group, bromomethyl group, dibromomethyl group, 
tribromomethyl group, 1-fluoroethyl group, l-chloroethyl group, 1-bromoethyl group, 2- 
fluoroethyl group, 2-chloroethyl group, 2-bromoethyl group, 1,2-difluoroethyl group, 1,2- 
dichloroethyl group, 1,2-dibromoethyl group, 2,2,2-trifluoi:oethyl group, heptafluoroethyl group, 
1-fluoropropyl group, 1-chloropropyl group, 1-bromopropyl group, 2-fluoropropyl group, 2- 
chloropropyl group, 2-bromopropyl group, 3-fluoropropyl group, 3-chloropropyl group, 3- 
bromopropyl group, 1,2-difluoropropyl group, 1,2-dichloropropyl group, 1,2-dibromopropyl 
group, 2,3-difluoropropyl group, 2,3 -dichloropropyl group, 2,3-dibromopropyl group, 3,3,3- 
trifluoropropyl group, 2,2,3,3,3-pentafluoropropyl group, 2-fluorobutyl group, 2-chlorobutyl 
group, 2-bromobutyl group, 4-fluorobutyl group, 4-chlorobutyl group, 4-bromobutyl group, 
4,4,4-trifluorobutyl group, 2,2,3,3,4,4,4-pentafluorobutyl group, perfluorobutyl group, 2- 
fluoropentyl group, 2-chloropentyl group, 2-bromopentyl group, 5-fluoropentyl group, 5- " 
chloropentyl group, 5-bromopentyl group, perfluoropentyl group, 2-fluorohexyl group, 2- 



chlorohexyl group, 2-bromohexyl group, 6-fluorohexyl group, 6-chlorphexyI group,'6- 
brbmohexyl group, perfluorohexyl group, 2-fluoroheptyl group; 2-chior6heptyl group, 2- 
bromoheptyl group, 7-fluoroheptyl group, 7-chlorohept)'l group, 7-bromoheptyl group, and 
perfluoroheptyl group. 

Lower alkoxyl groups are straight-chain or branched alkyloxy group having six or less 
carbon atoms. Examples include methoxy group, ethoxy group, n-propyloxy group, i-propyloxy 
group, n-butyloxy group, i-butyloxy group, sec-butyloxy group, t-butyloxy group, n-pentyloxy 
group, i-pentyloxy group, sec-pentyloxy group, t-pentyloxy group, 2-methylputyloxy group, n^ 
hexyloxy group, i-hexyloxy group, t-hexyloxy group, sec-hexyloxy group, 2-methylpentyloxy 
group, 3-methylpentyloxy group, 1 -ethylbutyloxy group, 2-ethylbutyloxy group, 1,1- 
dimethylbutyloxy group, 2,2-dimethylbutyloxy group, 3,3-dimethylbutyloxy group, and 1-ethyl- 
I-methylpropyloxy group. Preferable examples are methoxy group, ethoxy group, n-propyloxy 
group, i-propyloxy group, n-butyloxy group, i-butyloxy group, sec-butyloxy group, and t- 
butyloxy group. Preferably, they shall have 1 ~ 3 car bon atoms. 



Lower cycloalkyls are cycloalkyl groups having. 3 - 7 carbon atoms. Preferable 
examples include cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group, 
and cycloheptyl group. More preferable examples are those groups having 1-4 carbon atoms, 
such as cyclopropyl group, and cyclobutyl group. 

In lower-alkoxy-lower-alkyi groups, a straight-chain or branched alkyl group having 
eight or less carbon atoms is substituted with a straight-chain or branched alkyloxyl group having 
eight or less carbon atoms. Examples are methoxymethyl group, methoxyethyl group, 
methoxypropyl group, methoxybutyl group, methoxypentyl group, methoxyhexyl group, . 
methoxyheptyl group, methoxyoctyl group, ethoxymethyl group, ethoxyethyl group, 
ethoxypropyl group, ethoxybutyl group, ethoxypentyl group, ethoxyhexyl group, ethoxyheptyl 
group, ethoxyoctyl group, propyloxymethyl group, propyloxyethyl group, propyloxypropyl 
group, propyloxybutyl group, propyloxypentyl group, i-propyloxymethyl group, i- 
propyloxyethyl group, i-propyloxypropyl group,, i.propyloxybutyl group, sec-propyloxymethyl 
group, sec-propyloxyethyl group, sec-propyloxypropyl group, sec-propyloxybutyl group, t- 
propyloxymethyl group, t-propyloxyethyl group, t-propyloxypropyl group, t-propyloxybutyl 
group, pentyloxymethyl group, pentyloxyethyl group, pentyloxypropyl group, pentyloxybutyl 
group, hexyloxymethyl group, hexyloxyethyl group, and hexyloxypropyl group. In preferable 
examples, an alkyloxyl group having 1 ~ 2 carbon atoms is bonded with an alkyl group having L 
~ 2 carbon atoms. 



In tri-lower-alkylsilyl-lower-alkyl groups, a previously explained lower alkyl group is 
bonded with a trimelhylsilyl group, trielhylsilyl group, Iripropylsilyl group, aiid so on. 

Lower alkylaniino groups are straight-chain or branched alkyl amino groups having six or 
less carbon atoms. Examples include methylamino group, ethylamino group, n-propylamino 
group, i-propylamino group, n-butylamino group, i-butylamino group, sec-butylamino group, t- 
butylamino group, n-pentylamino group, i-pentylamino group, sec-pentylamino group, t- 
pent}'lamino group, 2-methylbutylamino group, n-hexylamino group, 1-methylpentylamino 
group, 2-methylpentyamino group, 3-methylpentyamino group, 4-methylpentyamino group, 1- 
ethylbutylamino group, 2-ethylbutylamino group, 3-ethylbutylamino group, 1,1- 
dimethylbutylamino group, 2,2-dimethylbutylamino group, 3,3-dimethyIbut}damino group, 
amino group, and 1 -ethyl- 1-methylpropyIamino group. Preferred examples have 1 - 4 carbon 
atoms. Such examples are methylamino group, ethylamino group, n-propylamino group, i- 
propylamino group, n-butylamino group, i-butylamino group, sec-butylamino group, and t- 
butylamino group. 

Lower alkylthio groups are straight-chain or branched alkylthio groups having six or less 
carbon atoms. Examples include methylthio group, ethylthio group, n-propylthio group, i- 
propylthio group, n-butylthio group, i-butylthio group, sec-butylthio group, t-butylthio group, n- 
pentylthio group, i-pentylthio group, sec-pentylthio group, t-pentylthio group, 2-methylbutylthio 
group, n-hexylthio group, i-hexylthio group, t-hexylthio group, sec-hexylthio group, 2- 
methylpentylthio group, 3-methylpentylthio group, 1 -ethylbutylthio group, 2-ethylbutylthio 
group, 1,1-dimethylbutylthio group, 2,2-dimethylbutylthio group, 3, 3 -dim ethylbutylthio group, 
and 1-ethyll-l-methylpropylthio group. Preferred examples are methylthio group, ethylthio 
group, n-propylthio group, i-propylthio group, n-butylthio group, i-butylthio group, sec-butylthio 
group, and t-butylthio group, which have 1-4 carbon atoms. 

In lower-alkylthio-lower-alkyl groups, the previously defined straight-chain or branched 
alkyl group having six or less carbon atoms is substituted with the previously defmed straight- 
chain or branched alkylthio group having six or less carbon atoms. 

Lower alkyloxycarbonyl groups are straight-chain or branched alkyl oxycarbonyl groups 
whose alkyl section has six or less carbon atoms. Examples include methoxycarbonyl group, 
ethoxycarbonyl group, n-propyloxycarbonyl group, i-propyloxycarbonyl group, n- 
butyloxycarbonyl group, i-butyloxycarbonyl group, sec-butyloxycarbonyl group, t- 
butyloxycarbonyl group, n-pentyloxycarbonyl group, i-pentyloxycarbonyl group, sec- - 
pentyloxycarbonyl group, t-pentyloxycarbonyl group, 2-methylbutyloxycarbonyl group, n- 

I 



hexyloxycarbonyl group, i-hexyloxycarbonyl group, t-liexyloxycarbonyl group, sec- 
. hexyloxycarbonyl group. 2-methylpentyloxycarbonyl group, 3-methylpentyloxycarbonyl group, 

1-ethylbutyloxycarbonyl group. 2-ethylbutyIoxycarbonyl group, 1.1-dimethylbutyloxycarbonyl' 
group. 2,2-dimethyIbutyloxycarbonyl group, 3,3-dimethylbutyIoxycarbonyl group, and 1-ethyl- 

1-methylpropyloxycarbonyl group. Preferred examples include methoxycarbonyl group, 
ethoxycarbonyl group, n-propyloxycarbonyl group, i-propyloxycarbonyl group, n- 
butyloxycarbonyl group, i-butyloxycarbonyl group, sec-butyloxycarbonyl group, and t- 
butyloxycarbonyl group, which are carbonyl groups bonded with an alkoxy group having 1 ~ 4 
carbon atoms. 

Lower alkanoyl groups are straight-chain or branched alkylcarbonyl groups whose alkyl 
section has six or less carbon atoms. Examples include raethylcarbonyl group, ethylcarbonyl 
group, n-propylcarbonyl group, i-propylcarbonyl group, n-butylcarbonyl group, i-butylcarbonyl 
group, sec-butylcarbonyl group, t-butylcarbonyl group, n-pentylcarbonyl group, i-pentylcarbonyl 
.,gmU-P.-m:RentylcarbonyLgroup,^^ 
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hexylcarbonyl group, i-hexylcarbonyl group, t-hexylcarbonyl group, sec-hexylcarbonyl group, 2- 
methylpentylcarbonyl group. 3-methylpentylcarbonyI group, l-ethylbutylcarbonyl group. 2- 
ethylbutylcarbonyl group. U-dimethylbutylcarbonyl group. 2.2-dimethylbutylcarbonyl group. 
3,3-dimethylbutylcarbonyI group, and 1 -ethyl- 1-methylpropylcarbonyl group. Preferred 
examples are methylcarbonyl group, ethylcarbonyl group, n-propylcarbonyl group, i- 
propylcarbonyl group. n-but)'lcarbonyl group, i-butylcarbonyl group, sec-but>'lcarbonyl group, 
and t-butylcarbonyl group, which are carbonyl groups bonded to an alkyl group having 1-4 
carbon atoms. 

Lower alkanesulfonyl groups are straight-chain or branched alkanesulfonyl groups whose 
alkyl section has six or less carbon atoms. Examples include methanesulfonyl group, 
ethanesulfonyl group, 1-propanesulfonyl group. 2-propanesulfonyl group, 1-butanesulfonyl 
group, 2-butanesulfonyl group. 1,1 -dimethyl ethanesulfonyl group, l-(2-methylpropane)sulfonyl 
group, 1-pentanesulfonyl group, 2-pentanesulfonyl group. 3-pentanesulfonyl group, l-(3- 
methylbutane)sulfonyl group, l.l-dimethylpropanesulfonyl group, 1-hexanesulfonyl group, 2- 
hexanesulfonyl group, 3-hexanesulfonyl group, l-(2-methylpentane)suIfonyl group, l-(3- 
methylpentane)sulfonyl group, l-(4-methylpentane)sulfonyl gi-oup, 2-ethylbutanesulfonyl group, 
3-ethylbutanesulfonyl group, 1,1-dimethylbutanesulfonyl group. 2,2-dimethylbutanesulfonyl 
group, 3,3-dimethyIbutanesulfonyl group, and 1 -ethyl- 1-methylpropanesulfonyl group. 
Preferred examples are alkylsulfonyl groups having 1 ~ 4 carbon atoms. 



Aryl groups discussed in the present specification have six to ten carbon atoms. 
Examples include phenyl groups and naphlhyLgroups. Naphthyl groups cited without any 
specific prefix include both 1 -naphthyl group and 2-naphthyl group. Such ar>'l groups may 
contain substituents, such as previously mentioned halogen atoms, lower alky! groups, cyano " 
groups, nitro groups, and trifluoromethyl groups, on their benzine ring or naphthalene ring. 

Examples of arylsulfonyl groups include benzenesulfonyl group, toluenesulfonyl group, 
naphthalenesulfonyl group and so on, in which the previously described ar}'l groups are bonded 
with a sulfonyl group. 

. Examples of aryl-lower-alkyl groups include benzyl group, 1-phenylethyl group, 2- 
phenylethyl group, phenylpropyl group, phenylbutyl group, phenylpentyl group, phenylhexyl 
group, naphthylmethyl group, naphthyl ethyl group, naphthylpropyl group, naphthylbutyl group, 
naphthylpentyl group, and naphthylhexyl group, in which the previously described lower alkyl 
groups are bonded to one of the previously described aryl groups. * . 

Examples of aryl-lower-alkyloxy groups include benzyloxy group, 1-phenylethyloxy 
group, 2-phenylethyloxy group, phenylpropyloxy group, phenylbutyloxy group, phenylpentyloxy 
group, phenylhexyloxy group, naphthylmethyloxy group, naphthylethyloxy group, 
naphthylpropyloxy group, naphthylbutyloxy group, and naphthylpentyloxy group. Furthermore, 
their benzene ring or naphthalene ring may have substituents. 

Examples of arylsulfonyl-lower-alkyl groups include benzenesulfonyknethyl group, 
toluenesulfonylmethyl group, and naphthalenesulfonyknethyl group, in which the previously 
described lower alkyl groups are bonded to one of the previously described arylsulfonyl groups. 

Examples of arylsulfonylamino groups include benzenesulfonylamino group, 
.toluenesulfonylamino group, and naphthalenesulfonylamino group, in which amino groups are 
bonded to one of the previously described arylsulfonyl groups. 

Examples of aryloxy groups include phenoxy group, 1-naphthoxy group, and 2- 
naphthoxy group, in which the previously described aryl groups are bonded to an oxygen atom. 

Examples of arylcarbonyl groups include phenylcarbonyl group and naphthylcarbonyl 
group, in which carbonyl groups are bonded to one of the previously described aryl groups. 

Examples of arylcarbonylamino groups include phenylcarbonylamino group and 
naphthylcarbonylamino group, in which amino groups are bonded to one of the previously 
described arylcarbonyl groups. 



Examples of ao'l-lower-alkenyl groups include phenylethenyl group and naphlhylethenyl 
group, which contain alkenyl groups having six or less carbon, atoms-and having, the j^revibusly 
described ar>'l groups as substituents. ' : . 

Examples of heterocyclic groups include the following; pyridyl group, quinolyl group, 
isoquinolyl group, thiazolyl group, thiadiazolyl group, benzofuranyl group, dibenzofuranyl 
group, thianaphthalenyl group, lH-l ,2,3-triazolyl group, 1,2.4-triazolyl group, tetrazolyl group, 
furil group, thienyl group, p>'rroIyl group, imidazolyl group, pyrimidinyl group, indolyl group, 
and benzimidazolyl group. They also include haloisoquinolyl group and methylisoquinoly] 
group, in which heterocycles are substituted with previously described halogen atoms or lower 
alkyl groups. . 

Examples of heterocycle-lower-alkyi groups include pyridylmethyl group, in which 
previously described lower alkyl groups are substituted with one of the previously described 

heterocyclic groups. Haloheterocycle-lower-aDcyl groups are the previously described 
jheterocj^lezlswetai^^ 



Examples of heterocycle-Iower-alkylamino groups include pyridylmethylamino group, 
which are amino groups substituted with one of the previously described heterocycle-lower-alkyl 
groups. Examples of heterocycle-lower-alkylcarbamoyl groups include pyridylmethylcarbamoyi 
group, which are carbamoyl groups substituted with one of the previously described heterocycle- 
lower-alkyl groups. 

Pyridyl groups cited without any, specific prefix include 2-pyridyI group, 3-pyridyl group, 
and 4-pyridyl group, and do not have a specifically defined bonding position. The same applies 
to other heterocycles. Heterocycles without prefix do not have a specifically defined bonding 
position. 

Examples of lower-alkylene-jioxybenzyl groups are methylenedioxybenzyl group, 

ethylenedioxybenzyl group and propylenedioxybenzyl group. 

Preferred "heterocycles" are saturated or unsaturated monocycles or polycycles having at 

least one hetero atom such as an oxygen atom, sulfiir atom, and nitrogen atom. 
More preferred examples include the heterocycles listed hereinbelow: 
Seven- to twelve-membered; or preferably nine- or ten-membered, unsaturated fiised 
heterocyclic groups having one to five nitrogen atoms (preferably, bicyclic groups); 
Examples include indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
indazolyl, benzotriazolyl, tetrazolopyridyl, tetrazolopyridazinyl (for example, 
tetrazolo[l,5-b]pyridazinyl), and dihydrotriazolopyridazinyl. 



Seven- to hvelve-membered, or preferably nine- or ten-membered, ^unsaturated fused 
heterocyclic groups having one to three sulfur atoms (preferably, bicyclic groups) or their 
S,S-dioxides; Examples include dithianaphthalenyl (for example, 4H-1,3- 
dithianaphthalenyl, and 1,4-dithianaphthalenyl), benzothiaphenyl, and their S,S-dioxides 
(for example, ben2o[a]thiaphenyl, its S,S-dioxides, ben2o[b]thiaphenyl, and its S,S- 
dioxides). ^ 
Tliree- to eight-membered, or preferably five- or six-membered, unsaturated . 
heteromonocyclic groups having one to four nitrogen atoms; Examples include pyrrolyl, 
pyrrolinyl, imidazolyl, pyridazinyl, pyridyl and its N-oxides, pyrimidyl, pyrazinyl, 
pjTidazinyl, triazolyl (for example, 4H-l,2,4-triazolyl, lH-l,2,3-tria2olyl, and 2H-1,2,3- 
triazolyl), tetrazolyl (for example, IH-tetrazolyl, and 2H-tetrazolyl), and dihydrotriazinyl 
(for example, 4,5-dihydro-l ,2,4-triazinyl, and 2,5-dihydro-l,2,4-triazinyl). 
Three- to eight-membered, or preferably five- or six-membered, saturated . 
heteromonocyclic groups having one to four nitrogen atoms; Examples include 
azetidinyl, pyrrohdinyl, imidazolizinyl, imidazolidinyl, piperidinyl, and pyrazolidinyl,. 
piperazinyl. 

Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one or two oxygen atoms and one to three nitrogen atoms 
(preferably, bicyclic groups); Examples include benzoxazolyl, and benzoxdiazolyl. 
Three- to eight-membered, or preferably five- or six-membered, imsaturated 
heteromonocyclic groups having one or two oxygen atoms and one to three nitrogen 
atoms; Examples include oxazolyl, isooxazolyl, and oxadiazolyl (for example, 1,2,4- 
oxadiazolyl, 1,3,4-oxadiazolyl, and l,2,5-oxadia2olyl). 
Three- to, eight-membered, or preferably five- or six-membered, saturated 
heteromonocyclic groups having one or tv^o oxygen atoms and one to three nitrogen 
atoms; Examples include morpholinyl. 

Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one or two sulfur atoms and one to three nitrogen atoms 
(preferably, bicyclic groups); Examples include benzothiazolyl, and benzothiadiazolyl. 
Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one or two sulfur atoms and one to three nitrogen 
atoms; Examples include thiazolyl, 1,2-thiazolyl, thiazolyl, and thiadiazolyl (for . - 
example, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, l,2,5-thiadia2olyl and l,2,3-thiadia2olyl). 



Three- to eight-membered, or preferably five- or six-membered, saturated 
heteromonocyclic groups having one or two sulfur atoms and one to lliree nitrogen 
atoms; Examples include thiazolyl. 

Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one sulfur atom; Examples include thienyl. 

Preferred examples of "esteri floated carboxy groups" include the materials listed 
hereinbelow. \ 

Preferred examples of the ester sections of esterificated carboxy groups include lower 
alkylester (e.g., methylester, ethylester, propylester, isopropylester, butylester. sobutyl ester, 
tertiaiy butylester, pentylester, and hexylester), wherein these alkylesters may contain at least 
one appropriate substituent, whose examples are lower alkanoyloxy(lower)aIkylester [e.g., 
acetox>'methylester, propyonyloxymethylester, butyryloxymethylester, hexanoyloxymethylester, 
..i(orJ4acetoxyethy.lester^l-.(or=2-r0r-3-)aeetoxypropylester,-l^eor'2T^^ 



)aetoxybutylester, l-(or2-)propyonyloxyethylester, l-(or2-, or 3-)propyonyloxypropylester,>- 
(or2-)butyiyloxyethylester. l-(or 2-)isobutyiyloxyethylester, l-(or 2-)pivaloyloxyethylester, 1- 
(or 2-)hexanoyloxyethylester, isobutyiyloxymethylester, 2-ethylbutyryloxymethylester, 3,3- 
dimethylbutyryloxymethylester, and l-(or 2-)pentanoyloxyethylester], lower-alkanesulfonyl- 
(lower)-alkylester (e.g., 2-mesylethylester), mono-(or di- or tri-)halo-(lower)-alkylester (e.g., 2- 

iodo-ethylester, and2,2,2-trichloroethylester); lower-alkoxycarbonyloxy-(lower)-alkylester [e.g., 
methoxycarbonyIoxymethylester,ethoxycarbonyloxymethylester, 

propoxycarbonyloxymethylester, tertiary butoxycarbonyloxymethylester, 1 -(or 2- 
)methoxycarbonyloxyethylester, l-(or2-)ethoxycarbonyloxyethylester, and l-(or2- 
)isopropoxycarbonyloxyethylester], phthalidylidene-(lower)-alkyIester, or (5-lower-alkyl-2-oxo- 
l,3-dioxole-4-yl)-(lower)-alkylester [e.g., (5-methyl-2-oxo-l,3-dioxole-4-yl)methylester, (5- 
ethyl-2-oxo-l,3-dioxole-4-yl)methylester,and (5-propyl-2-oxo-l,3-dioxoIe-4-yl)ethylester]; 
lower alkenylester (e.g., vinylester and allylester); lower alkynylester (e.g., ethynylester and 
propynylester); al-(lower)-alkylester which may have at least one appropriate substituent (e.g., 
benzylester, 4-methoxybenzylester, 4-nitrobenzylester, phenethylester, tritylester, 
benzhydrorylster, bis(methoxyphenyl)methylester, 3,4-dimethoxybenzylester, and 4-hydroxy- 
3,5-ditertiarybutylbenzylester); aiylester which may have at least one appropriate substituent 
(e.g.,phenylester,4-ch]orpphenylester,tolylester,benzhydrilester, - 
bis(methoxyphenyl)methylester, 3,4-dimethoxybenzylester, and 4-hdroxy- 



3,5,ditertiar>'butylbenzylester); arylester which may have at least one appropriate subslituent 
(e.g., phenylesler, 4-chlorophenylester, tolylester, tertiar>'butylphenylester-.xylylester, \ 
mesithylester and cumenylesler); and phthalidylester. 

Preferred examples of thus-defined protected and esterificated carboxy groups include 
lower-alkoxycarbonyl and phenyl (or nitrophenyl) (C1-C4). The most preferred examples 
include methoxycarbonyl, ethoxycarbonyl and benzyloxycarbonyl. 

Preferred "amidized carboxy groups" include the following. 

carbamoyl group, 

mono- or di-lower-alkylcarbamoyi groups (lower alkyl groups may be those which are 
described heretofore;) [e.g., methylcarbamoyl, dimethylcarbamoyl, isopropylcarbamoyl, 
n-butylcarbamoyl, i-butylcarbamoyl, and N-methyl-N-(pyridylmethyl)carbamoyl], 

aiyl-lower-alkylcarbamoyi groups (aryl groups and lower alkyl groups may be those 
which are described heretofore.) [e.g., benzylcarbamoyl, 3,4- 

methylendiozybenzylcarbamoyl, diaminobenzylcarbamoyl, and phenethylcarbamoyl], 

cyclo-lower-alkylcarbamoyl groups having three to seven carbon atoms (cyclo-lower- 
alkyl groups may be those which are described heretofore.) [e.g., cyclopropylcarbamoyl, 
cyclobutylcarbamoyl, cyclopentylcarbamoyl, and cyclohexylcarbamoyl, 

arylcarbamoyls (aryl groups may be those which are described heretofore.) [e.g., 
phenylcarbamoyl and naphthylcarbamoyl], 

heterocyclecarbamoyl groups (heterocycles may be those which are described 
heretofore.) [e.g., thiazolylcarbamoyl, thiadiazolylcarbamoyl, pyridylcarbamoyl, 
triazolylcarbamoyl, tetrazplylcarbamoyl, N-methyl-N-pyridynecarbamoyl, and 
morpholinocarbamoyl], 

heterocycle-lower-alkylcarbamoyl groups (heterocycle-lower-alkyi groups may be those 
which are described heretofore.) [e.g., morpholinoethylcarbamoyl, 
pyridyhnethylcarbamoyl, and methylenedioxybenzylcarbamoyl], 

... • ■ / 



'■y- N-di-substituent-carbamoyl whose nitrogen atoms are part of nitrogen-containing 

, lieterocycle (e.g., morpholinocarbonyl, thiomorphoninocarbonyl, 1- 

perhydroazevinylcarbonyl, 1 , 1 -dioxolhiazolidinecarbamoyi, piperidinocarbonyl, 1 - 
piperazinylcarbonyl,4-(2-hydroxyethyl)-l-piperadinylcarbonyl, 4-methyl-l- 
piperadinyIcarbonyl, and carbox>'pyrrolidinocarbonyI), and 

substituted sulfonylcarbamoyl groups. 

Examples of substituents of said substituted sulfonylcarbamoyl groups include the 
previously mentioned alkyl groups having eight or less carbon atoms, halo-lower-alkyl groups, 
aryl-lower-alkyl groups, hydroxy-lower-alkyl groups, tri-lower.alkylsilyl-lower-alkyl groups, 
lower-alkoxy-lower-alkoxyl groups, lower-alkylthio-lower-alkyl groups, heterocyclic groups, 
and ary'l groups. Said aryl groups may be substituted with the previously described halogen 
„,^m.s,;lpMer.alkiiLgroups,,halo.lower=alkyl-^^^^^ 

Concrete examples include naphthylsulfonylcarbamoyl, benzenesulfonylcarbamoyl, 
nitrobenzenesulfonylcarbamoyl, trihalobenzenesulfonylcarbamoyl, lower- 
alkoxybenzenesulfonylcarbamoyl, halobenzenesulfonylcarbamoyl, mono- or di-lower- 
alkylbenzenesulfonylcarbamoyl, 1- ~ 8-carbon-atom-alk}'lsulfonylcarbamoyl (t- 
butylsulfonylcarbamoyli butylsulfonylcarbamoyl, propyl sulfonylcarbamoyl, isopropyl 
sulfonylcarbamoyl,, methylsulfonylcarbamoyl, octylsulfonylcarbamoyl, 
pentylsulfonylcarbamoyl, isopentylsulfonylcarbamoyl, and hexylsulfonylcarbamoyl), 
trihalo(lower)alkylsulfonylcarbamoyl, phenyl(lower)alkylsulfonylcarbamoyl, tri-lower- 
alkylsulfonylcarbamoyl, lower-alkylthio-lower-alkylsulfonylcarbamoyl, lower- 
alkoxy(lower)alkylsulfonylcarbamoyl, and quinolylsulfonylcarbamoyl. 

Examples of excellent "acyl groups" include aliphatic acyl, aromatic acyl, heterocyclic 
acyl, and aliphatic acyl which is substituted with an aromatic group or a heterocyclic group and 
which is derived from carboxylic acid, carboxylic acid, sulfonic acid, or carbamic acid. 

These aliphatic acyls may be saturated or unsaturated, and non-cycHc or cycUc. 
Examples include alkanoyl such as lower alkanoyl (e.g., formyl, acetyl, propyonyl, putylyl, 
isobutyiyl, valeryl, isovaleryl, pivaloyl, and hexanoyl), alkylsulfonyl such as lower alkylsulfonyl 
(e.g., mesyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, putylsulfonyl, isoputylsulfonyl, 
pentylsulfonyl and hexysulfony), carbamoyl, N-alkylcarbamoyl (e.g., methylcarbamoyl, and " 
ethylcarbamoyl), alkoxycarbonyl such as lower alkoxycarbonyl (e.g., methoxycarbonyl, 



ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, and lertiar>'buloxycarbonyl), 
alkenyloxycarbonyl such as lower alkenyloxycarbonyl (e.g., vinyloxycarbonyl, and- : ■ - . ' : * ^ > 
allyloxycarbonyl), alkenoyl such as lower alkenoyl (e.g., acryloyl, melaacr>'loyl, ahd crolono'yl), 
cycloalkanecarbonyl such as cyclo(lower)alkanecarbonyl (e.g., cyclopropanecarbonyl, 
cyclopentanecarbonyl, and cyclohexanecarbonyl). 

Examples of aromatic acyls include C6-C10 (e.g., benzoyl, toloyl, and xyloyl), N-(C6- 
ClO)arylcarbamoyl (e.g., N-phenylcarbamoyl, N-tolylcarbamoyl, and N-naphthylcarbanioyl), 
and C6-C10arenesulfonyl (e.g., benzenesulfonyl, and tosyl). 

Examples of heterocycloacyls include heterocyclocarbonyl; heterocyclo(lower)alkanoy 
(e.g., heterocycloacetyl, heterocyclopropanoyl, heterocyclobutanoyl, heterocyclopentanoyl, and 
heterocyclohexanoyl); heterocyclo(lower)alkenoyI (e.g., heterocyclopropenoyl, 
heterocyclobutenoyl, heterocyclopentanoyl, and heterocyclohexenoyi); heterocycloglyoxyloyi; 
heterocyclosufinyl, and heterocyclosulfonyl. 

Examples of ahphatic acyls which are substituted with an aromatic group include 
alkyxycarbonyls such as phenyl(lower)alk7xycarbonyl (e.g., benzyloxycarbonyl and 
phenethyloxycarbonyl). 

These acyl groups may be further substituted with at least one appropriate substituent 
such as nitro. Preferred acyls having such substituents include nitroaralkoxycarbony (e.g., 
nitrobenzyloxycarbonyl). 

Excellent salts of the benzimidazole derivatives of the present invention are ordinary non- 
toxic pharmaceutically acceptable salts.. Examples include salts with an alkaline metal such as 
sodium and potassium, salts with an alkaline earth metal such as calcium and magnesium, salts 
with an inorganic base such as ammonia salt, organic amine salts such as triethylamine, pyridine, 
picoline, ethanolamine, triethanolamine, dicyclohexylamine, and N,N'-dibenzylethyleneamine, 
salts with an inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, and 
phosphoric acid, salts with an organic carboxylic acid such as formic acid, acetic acid, 
trifluoroacetic acid, maleic acid, and tartaric acid, addition salts with a sulfonic acid such as 
methanesulfonic acid, benzenesulfonic acid, and p-toluenesulfonic acid, and salts with a base or 
addition salts with an acid such as a basic or acidic amino acid such as arginine, asparagic acid, 
and glutaminic acid. 

Compoimds of the present invention may have one or more asymmetric centers. Hence, 
such compounds can exist as an enantiomer or a diastereomer. Furthermore, some of the _ 



compounds of the formulas having an alkenyl group can exist as a cis-isomer or trans-isomer. 
The present invention includes mixtures of isomers and each isomer of all of these cases. 

Compounds of the present invention may exist in a form of tautomer. The present 
invention includes mixtures of tautomers and each tautomer. 

Compounds and salts thereof of the present invention may take a form of a solvate. TW 
is also included in the coverage of the present invention. Preferably, examples of a solvate 
include hydrates and etlianol solvates. 

Among actual compounds of the present invention, examples of benzimidazole 
derivatives expressed by the formula (IX) include the following; 6-ben2enesulfonylcarbampyl- 1- 
(2-chlorobenzyl)-2-methylbenzimidazole,-6-benzenesulfonylcarbam6yl-l-(biphenyl-^ 
2-ethylbenzimidazole,5-beiizenesulfonylcarbamoyl-l-(2-chlorobenz^ 
5-(4-chloroben2enesulfonylcarbamoyl)-l-(2-chlorobenzyl).2-methylben^^^^ 1.(2. 

chlorobenzyl)-2.methyi:5K2-naphthlenesulfonylcarbamoyl)behzimidazole,l-(2-chlorobe^^^^^ 
_6^methanesulfony.lcarbamoyl-2-2-methylbenzimi 

chlorobenzyl)-2-methylbenzimidazole, l-(2-chloroben2yl)-2-methyl-6Kl- ■ 
octaiiesulfonylcarbamoyl)benzimida2ole,lK2-chlorobenzyl)-2-methyl-^^^^ 
propanesulfonylearbamoyObenzimidazole, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butaiiesulfonyIcarbamoyl)-l-(2,4- ' 
dichlorobenzyl)-2-methylbenzimidazole, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-ethylbenzimidazole,6-benzenesulfonylcar^ 
ylmethyl)-2-trifluoromethylbenzimidazole,5-benzenesuIfonylcarbarnoyi:i-(biphenyl-4- 

yImethyl)-2-trifluoromethyIbenzimidazole,6-benzenesulfonylcarbamoyl-2-cyclopropyl-l-(2- 
fluorobenzyI)benzimidazole,N-benzenesulfonyl-3-[lK2-chlorobenzyl)-2-met^^ 
6-yl]acrylaimde, N-benzenesuIfonyl-2-[l -(2-chlorobenzyl)-2-methylben2imidazole-6- 
yl]acetoamide,l-(2-chIorobenzyl)-2-methyl-6-(2-naphtWenesulfonylcarbamoyl)ben2i^^ 
l-(2-chlorobenzyl)-2-methyl-6-(l-naphthlenesulfonylcarbamoyl)benzimida2ole, 6-(4- 
chlorobenzenesulfonylcarbamoyl)-! -(2-chlorobenzyl)-2-methylbenzimidazoIe, 6-(3- 
chlorobenzenesulfonylcarbamoyI)-l-(2-chlorobenzyl)-2-methylbenzimidazole, 5- 
benzenesulfonylcarbamoyl-2-benzyl-l-(2-chlorobenzyl)benzimidazole,6- 
benzenesulfonylcarbainoyl-2-benzyl-l-(2-chlorobenzyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-yhnethyl)-2-methylben2imidazole,l^ 

2-methyl-6-trifluoromethanesulfonylcarbainoylbenzimidazoIe,6-benzenesulfonylcarb^ 
(2,4-dichloroben2yl)-2-methylbenzimida2ole, l-(2-chlorobenzyl)-6-(4- 



methoxybenzenesulfonylcarbamoy])-2-methylbenzimida2ole, l-(2-chlorobenzyl)-2-meihyl-6-(a- 
toluenesiilfonylcarbamoyl)benzimidazole, l-(2-chIorobenzyl)-6-(2,5- : * o.rr r./.r//- 

dimeihylbenzenesulfonylcarbamoyI)-2-melhylbenzimidazole, l-(2-chlorobenzil)-2-methyr-6-(4- 
nilrobenzenesulfonylcarbamoyl)benzimidazole, 1 -(2-chlorobenzil)-2-melhyl-6-[4- 
(lrifluordmethyl)benzenesulfonyIcarbarnoyl]benzimidazole, 6-(2- 
chlorobenzenesulfonylcarbanioyl)- 1 -(2-chlorobenzyl)-2-methylbenzimida2oIe, 6- 
benzenesulfony]carbarnoyl-2-benzyl-l-(2,4-dichlorobenzyl)benzimidazole, 5- 
benzenesulfonylcarbamoyl-2-benzyl-l-(2,4-dichlorobenzy])benzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-hydroxybenzimidazole, 6- ; 
benzenesulfony Icarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methoxyberizimidazp]e^ 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-carboxylbenzimid^^ 6- / 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methylaminobe 2-amino-6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-yImethyl)benziinidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-propylbenzim 6- 
benzenesulfonylcarbamoyl-l -(biphenyl-4-yImethyl)-2-n-heptylbenzimidazole, 6- 
,benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-chroromethylb 6- • 

benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyI)-2-methoxybenzimidazo 6- 
ben2enesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-i-propylbe^^ 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methylthiobe 6- 
benzenesulfonylcarbamoyl-l -(biphenyl-4-ylmethyl)-2-n-eth^ 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-prop 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-n-hexylthiobenzimidazole, 6- 
ben2enesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)beiizimidazok 6- 
beTizenesulfonylcarbamoyl-l-(2,4-difluorobenzyl)-2methylbenzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(>iphenyl-4-ylmethyl)-2-phenylbenzm^ 6- 
benzenesulfonylcarbamoyl-2-methyl-l-(2-iiitrobenzyl)benziiiu 6- 
benzenesulfonylcarbainoyl-2-methyl- 1 -benzylbenzimidazole, 6-benzenesulfonylcarbamoyl-2- 
methyl-l-(4-nitrobenzyl)benziinidazole, 6-benzenesulfonylcarbainoyM-(4-benzyloxyben2yl)-2- 
methylbenzimidazole, 6-benzenesulfonylaminomethyM -(2-chlorobenzyl)-2- 
methylbeiizimidazole,N-benzenesulfonyl-3-[l-(2-chlorobenzyl)-2-^ 

yljpropionamide, 6-benzenesulfonylcarbamoyl-2-methyl-l-[4-(l,23-thiadiazole-4-yl)be^^ - 



■benzimidazole. l-(2-chIorobenzyl)-2-methyl-6-(S-quinolinesulfonyIcarbamoyI)benzimida2ole, 
.;(4-t-butylben2enesulfonylcarbanioyl)-l-(2-chlorobenzyl)-2-methylbenzimida2ole, 6- 
benzenesulfonylcarbamoyl-2-methyl-l-[4-(trifluoromethyl)benzyl]benzimidazoIe, 5- 
benzenesulfonylcarbamoyl-2-methylbenzimidazole, l-(biphenyl-4-ylmethyI)-6-(l- • 
butanesulfonylcarbamoyI)-2-inethoxylmethylbenzimidazole, l-(4-benzyloxybenzyl)-6-(l- 
butanesulfonylcarbamoyI).2-methoxylmethylbenzimida2ole, 6-(l-butanesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyI)-2-methoxylmethylbenzimidazole, l-(2-chlorobenzyl)-2-methyl-6-(l- 
propanesulfonylcarbamoyl)benzimidazole, 6-ethanesulfonylcarbamoyl-l-(2-chlorobenzyl)-2- " 
methylberizimidazole, 6-(propanesultam-l-yIcarbonyl)-l-(2-chIdrobenzyI)-2- 
methylbenzimidazole, 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylme^hyl)-2- 
cyclopropylbenzimidazole, 1 -(2-chlorobenzyl)-2-methyl-6-( 1 -i5entahesulfonylcarbamoyl) 
benzimidazole, 1 -(2-chlorobenzyI)-2-methyl-6-[(3-methylbutane) sulfpnylcarbaraoyl] 

benzimidazole, l-(2-chlordbenzyl)-6-(l-hexanesulfonylcarbamoyl)-2-methy]benzimidazok 7- 
Xl-butanesulfonylcarbamoyl)a.(-2^4-diehlorQbenzy^ 

chlorobenzyl)-2-methyI-6-[l-[3-(trimethylsilyl)propane]sulfonylcarbamoyliben2imid 
butanesulfonyIcarbamoyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole, l-(4- 
benz}'loxyben2yl)-6-(l-butanesulfonylcarbamoyI)-2-methylbenzimidazoIe, 6 (1- 
butanesulfonylcarbamoyI)-l-[(2'-cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazole,6-(l- 
ethanesulfonylcarbamdyl)-l-[(2'-fluorobiphenyl-4-yI)methyl]-2-methylbenzimidazole,6-(l- 
butanesulfonylcarbamoyl)-l-[(3-fluorobiphenyl-4-yI)methyl]-2-methylbenzimidazole, l-(2- 
chlorobenzyI)-6-[(2-methoxyethane)sulfonylcarbamoyl]-2-methylbenzimidazole, l-(2- 
chIorobenzyl)-6-(l -hexanesulfonylcarbamoyl)-2-methylbenzimidazole, 1 -(2,4-dichlorobenzyl)- 
2-methyl( 1 -pentanesulfonylcarbamoyl)benzimidazole, 1 -(biphenyl-4-ylmethyI)-2-ethyl-6-[ 1 -[3- 
(methylthio)propane]sulfonylcarbamoyl]benzimida2ole, l-(4-biphenylmethyI)-2-ethyl-6-(l- 
pentanesulfonylcarbamoyl)benzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-ethylbenzimidazole, 1 -(4-biphenylmethyl)-2-ethyl-6-[l -(3-methyl) 
butanesulfonylcarbamoyl]benzimidazole, 5-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyI).-2-methylben2imidazole, 1 -(4-biphenylmethyl)-5-(i -butanesulfonylcarbamoyl)- 
2-ethyIbenzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(2-methoxyethanesulfonylcarbamoyl) 
benzimidazole, 6-(l-butanesulfonylcarbamoyl)-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl] 
benzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-[4-(3,4-dichlorobenzyloxy)benzyl]-2- 
ethylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-[sec-(2,4-dichlorophenethyl)]-2- 
methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-[4-(2-pyridyl)benzyl]-2- 



methylbenzimidazole, 6-(l-bulanesulfonylcarbamoy])-l-(2,4-dichloroben2yl)^ , . ; ' 

dimelhylbenzimidazole, 6-(l-butaiiesulfonylcarbamoyl)-2-methyl-l-(4-phenoxybenzyl)' " ^ ■ ' 
benzimidazole, 6-(bulanesulfonylcarbanioyl)-2-rnethyl-l-(2-pyridylmelhyl)benzimidazo]e, l-[(4- 
benzoylamino)benzyl]-6-(l-butanesuifonylcarbamoyl)-2-methylbenziniid^^ 6-(l- 
butanesulfonylcarbanioyl)-2-methyl-[4-(2-phenylethyl)benzyl]benzimidazole, l-[(4-benzoyl) 
benzyl]-6-(l-butaiiesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)- 
2-methy l-[4-(2-pheny lethenyl)benzy IJbenzimidazole, 1 -(dibenzofuran-2-ylmethyl)-6-( 1 - 
butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butanesulfonylcarbaiTioyI)-l-(2,4- 
dichlorobenzyl)-2-hydroxyben2imida2ole, 6-(l-butanesulfonylcarbanioyl)-2-methyl-l-(2- 
quinolyImethyI)benzimida2ole, and 6-( 1 -butanesulfonylcarbanioyI)-2-methyl- 1 -[3-(4- 
broinoisoquinolyl)methyl]benzimidazole. 

Examples of the actual compounds expressed by the formula (X) include the following; 
l-(2-cyanobenzyl)-6-ethoxycarbonyl-2-n-propylben2imidazole, 6-ethoxycarbonyl-2-N-propyl-l- 
(2-p>Tidylmethyl)benzimida2ole, 6-ethoxycarbonyl-l -methyl-2-n-propylbenzimidazole, 1 -n- 
butyl-6-ethoxycarbonyl-2-n-propylbenzimida2ole, 1 -(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole, 6-ethoxycarbonyr-l-(2-methoxybenzyl)-2-methylben2imidazole, 6- 
ethoxycarbonyl-l-(4-methoxybenzyl)-2-methylben2imidazole, l-[2-(benzenesulfonylmethyl) 
benzyl]-6-ethoxycarbonyl-2-methylbenziniidazole, 1 -(2- cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole, l-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole, 6-ethoxycarbonyl-2-methyl-l-(2-naphthylmethyl)benzimidazole, 1- 
(biphenyl-4-yhnethyl)-6-ethoxycarbonyl-2-ethylbenzimidazole, 6-ethoxycarbonyl-2-n-propyl- 1 - 
i-propylbenzimidazole, 2-ben2yl-6-ethoxycarbonyl-l -methylbenzimidazole, 6-carboxy-l- 
methyl-2-n-propylbenzimida2ole, 6-carboxy-2-n-propyl-l-i-propy]benzimidazole, l-n-butyl-6- 
carboxy-2-n-propylbenzimidazole, 6-carboxy-2-methyl- 1 -(2-nitrobenzyl)benzimidazole, 1 - 
(biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole, 6-carboxy- 1 -(2-methoxybenzyl)-2- 
methylbenzimidazole, 6-carboxy- 1 -(4-methoxybenzyl)-2-methylbenzimidazole, 6-carboxy-2- 
methyl- 1 -[2-(benzenesulfonyhnethyl)benzyl]benzimida2ole, 6-carboxy- 1 -(2-cyanobenzyl)-2- 
methylbenzimidazole, 6-carboxy- 1 -(biphenyl-2-yhnethyl)-2-methylbenzimidazole, 6-carboxy-2- 
methyl- 1 -(2-naphthyhnethyl)ben2imidazole, 1 -(biphenyl-4-ylmethyl)-6-carboxy-2- 
ethylbenzimidazole, 5-carboxy-2-methyl-l-(2-nitrobenzyl)benzimidazole, l-(biphenyl-4- 
ybnethyl)-6-carboxy-2-trifluoromethylbenzimidazole, l-(biphenyl-4-ylmethyl)-5-carboxy-2- 
trifluoromethylbenzimidazole, 5-ethoxycarbonyl-2-methylbenzimidazole, 2-benzyl-5- ~ 
ethoxycarbonylbenzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -(2-mtrobenzyl)benzimidazole, 5- 



/ 



ethoxycarbonyl-2-methyl- 1 -(2-nitrobenzyl)ben2imida2oIe, 5-elhoxycarbonyl-2- 
trifluoromelhylbenzimidazole, l-(biphenyl-4-ylmethyI)-6-ethoxycarbonyl-2- 
trifluoromethylbenzimidazole, l-(biphenyl-4-ylmelhyI)-5-ethoxycarbonyl-2- 

trifluoromethylbenzimida2oleJ-methyl-2-n-propyl-6-[(2-pyridyImethyI)carbamoyl] 

benzimida2ole,2Mi-propyl-l-i-propyl-6-[(2-p>Tidylmethyl)carbamoyl]ben2imida2ole.l-n-butyl- 
2-n-propyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-benzyl-l-methyl-6-[(2- 

pyridylmethyl)carbamoyI]benzimida2ole. l:(2-methoxybenzyI)-2-me.thyl-6-[(2-p)ddylmeth^ 
carbamoyljbenzimidazole, 1 -(4-methox>'benzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 

benzimida2ole,l-[2-(benzenesulfonyImethyI)benzy]]-2-methyl-6-[(2.pyridylmeM 
benzimidazole, l-(2-cyanobenzyI)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 1- 
(biphenyl-2-yImethyl)-2-methyl-6-[(2-p>Tidylmethyl)carbamoyI]ben2imida2ole, 2-methy]-l-(2- 
naphthyImethyl)-6-[(2-pyridylmethyl)carbanioyl]benzimidazole, l-(biphenyl-4-ylmethyl)-2- 
ethyl-6-[(2-pyridyImethyI)carbamoyI]benzimidazole, 2-methyl-l-(2-nitrobenzyI)-6-[(2- 
Jffid)imeAyJ)Mitao.>Ll]b.enzimidazole,-.2.met^^^^ 

carbamoyljbenzimidazole, l.-(biphenyl-4-ylmethyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole. l-(4-benzyloxybenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl^ 
2-methyI-l-(3,4-methylenedioxybenzyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2- 
methyI-6-[(2-pyridylmethyl)carbamoyl]-l-[4-(1.23-thiadiazole-4-yl)benzyl]ben^^^^ 
methyl-5-[(2-pyridylmethy])carbamoyl]benzimidazole. l-benzenesulfonyl-2-methyl-6-[(2- 

pyridylmethyl)carbamoyl]benzimidazole,l-benzenesulfonyl-2-methyl-5-[(2-pyridylmethyl) 
carbamoyljbenzimidazole, 2-methyl-l-(4-nitrobenzyl)-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole, 2-methyl-l-(4-nitroben2yl).5-[(2-pyridylmethyl)carbamoylJbenzimidazole, 2- 
methyl-l-(2-phenylethyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-methyl-l-(2- 
phenylethyl)-5-[(2-pyridylmethyl)carbamoyl]ben2imidazole, 1 -(4-aminobenzyI)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]ben2imidazole,lK4-aminobenzyl)-2-methyl-5-[(2-pyridylme%^^ 
carbamoyljbenzimidazole, l-[4-Cbenzenesulfonylamino)benzyl]-2-methyl-6-[(2-^^ 
carbamoyljbenzimidazole, l-(biphenyl-4-ylmethyl)-2-methyl-6-[(2-pyridylmethyI)aminomethyl] ■ 
benzimidazole, 2-benzyl-6-carboxy-l-methylbenzimidazole, 4-ethoxycarbonyl-2- 
methylbenzimidazole, l-(4-benzyloxybenzyl)-6-ethoxycarbonyl-2-methylben2imida2ole, l-(4- 
benzyloxybenzyl).6-carboxy-2-methylbenzimidazole,6-ethoxycarbonyl-l-[(2'-cyanobiphenyl-4- 
yl)methyl]-2-methylben2imidazole, 6-carboxy-l-[(2'-cyanobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole, 6-ethoxycarbonyl-l-[(2'-fluorobiphenyl-4-yl)methyl]-2- 
methylben2imida2ole.6-carboxy-l-[(2^fluorobiphenyl-4-yI)methyl]-2-methylbenzimidazoi 6- 



ethoxycarbonyl-l-[(3-fluorobiphenyI-4-yl)melhyI]-2-methylbenzimida2^ 6-carboxy-:l-[(3- ' 
fluorobiphenyl-4-yl)melhyl]-2-methylbenzimidazole, l-(4-biphenylmethyl)-5-elho\yGarb^^ 
elhylbenzimidazole, l-(4-biphenylmethyI)-5Tcarboxy-2-ethylbenzimidazole, 6-elh6xycarbonyi- 
2-elhyl- 1 -[4-(4-fluorobenzyloxy)ben2yl]benzimidazole, 6-carboxy-2-ethy 1- 1 -[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole, l-[4-(3,4-dichlorobenzyloxy)benzyl]-6-ethoxycarbonyl- 
2-elhylbenzimidazole, 6-carboxy- 1 -[4-(3,4-dichlorobenzy]oxy)benzyl]-2-ethylben2imidazole, 1 - 
(4-biphenylmethyl)-6-(n-butylcarbamoyl)-2-ethylbenzimidazoIe, l-(4-biphenylmethyI)-2-ethyl- 
6-(lhiazole-2-ylcarbamoyl)benzimidazole, 1 -(4-biphenylmethyO 

benzimidazole, 1 -[sec-(2,4-dichlorophenethyl)]-6-ethoxycarbonyl-2-methylbenzimidazole, 6- 
carboxy-l-[sec-(2,4-dichlorophenethyl)]-2-methyIbenzimida2ole, l-(4-biphenylmethyl)-2-ethyl- 
6-(phenylcarbamoyl)benzimidazole, 1 -(4-biphenylmethyI)-2-ethyl-6-(l ,3,4-thadiazole-2- 
ylcarbanioyl)benzimida2ole, l-(4-biphenylmethyl)-2-ethyl-6-(tetrazole-5-ylcarbamoyl) 
benzimidazole, lK4-biphenyliTiethyl)-2-ethyl-6-(13,4-thadiazole-3-ylcarbamoyl)ber^^ 
i-(4-biphenylmethyl)-2-ethyl-(l,3,44riazoIe-2-ylcarbamoyl)benzimidazole, l-(4- 
biphenylmethyl)-2-ethyl-6-(3-pyridylcarbarnoyl)benzimidazole, 1 -(4-biphenylmethyl)-2-ethyl-6- 
(4-pyridylcarbamoyl)benzimidazole, l-(2,4-dichlorobenzyl)-2,4-dimet^^^ 
methoxycarbonylbenzimidazole, 6-carboxy- 1 -(2,4-dichlorobenzyI)-2,4-dimethylbenzimidazole, 
6-ethoxycarbonyl-2-methyl-l-(4-phenoxybenzyl)benzimidazole, 6-carboxy-2-methyl-l-(4- 
phenoxybenzyl)benzimida2ole, 6-ethoxycarbonyl-2-me%l-l-(2-pyridylmethyl)benzimidazole, 
6-carboxy-2-methyl- 1 -(2-pyridylmethyl)benzimidazole, 6-ethoxycarbonyl-2-methyl- 1-(4- 
nitropenzyl)benzimida2ole, l-(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole, l-[(4- 
benzoylamino)benzyl]-6-ethoxycarbonyl-2-methylben2imida2ole, l-[(4-benzoylamino)beiizyl]- 
6-carboxy-2-methyIbenzimida2ole, 6-ethoxycarbonyl-2-methyl-l-[4-(2-phenylethenyl)benzyl] 
benzimidazole, 6-ethoxycarbonyl-2-methyl-l-[4-(2-phenylethyl)benzyl]-benzimidazole, 6- 
carboxy-2-methyl- 1 -[4-(2-phenylethyl)ben2yl]-benzimida2ole, 1 -[(4-ben2oyl)benzyl]-6- 
ethoxycarbonyl-2-methylben2imidazole, l-[(4-benzoyl)benzyl]-6-carboxy-2- 
methylbenzimidazole, 6-carboxy-2-methyl-[4-(2-phenylethneyl)benzyl]benzimidazole, 1- 
(dibenzofiiran-2-ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole, 6-carboxy- 1 - 
(dibenzofuran-2-ylmethyl)-2-methylbenziniidazole, 6-ethoxycarbonylr2-methyl- 1 -(2- 
quinolylmethy^benzimidazole, 6-carboxy-2-methyl-(2-quinolyImethyl)benzimidazole, 1 -(2,4- 
dichlorobenzyl)-2-hydroxy-6-ethoxycarbonylben2imidazole, 6-ethoxycarbonyl-2-methyl- 1 -[3- 
(4-bromoisoquinolyI)methyl]benzimidazole, and 6-carboxy-2-methyl-[3-(4- - 
bromoisoquinolyl)methyl]benzimida2ole. 

/ 



. ; . u , Actual examples of the actual benzimidazole derivatives expressed by the fonnula (XI) 
; -include the following; lK2-chlorobenzyl)-6-ethoxycarbonyl-2-phenylbenzimidazole, 2-benzyi;5 
carboxy-l-(2-chlorobenzyl)benzimidazole,2-benzyI-6-carboxy-l-(2-chlorobenzyl) 
benzimidazole. 2-benzyl-5-carboxy-l-(2,4-dichlorobenz>'l)benzimidazole, 2-benzyl-6-carboxy-- 
1 -(2,4-dichlorobenzyl)benzimidazole, 2-benzyI- 1 -(2-chlorobenzyl)-6- 

ethpxycarbonylbenzimidazole. 2-benzyl-l-(2-chlorobenzyl)-5-ethoxycarbonylben2imidazole. 2- 
benzyl-l-(2,4-dichlorobenzyl)-6-ethoxycarbonylbenzimidazole,2-benzyl-l-(2,4- 
dichlorpben2yl)-5-ethoxycarbonylbenzimida2ole, l-(2-chlorobenzyI)-2-methylbenzimidazole-6- 
acetate,s;-(2-chlorobenzyl)-2-methylbenzimidazole-6-methylacrylate, 1 -(2-chIprobenzyl)-2- 
methylbenzimida2ole-6-acr>'late, l-(2-chloroben2yl)-6-[2-(pyridylmethyI)carbamoyl] 
benzimidazole. l-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole, 1- 
(biphenyl-4-yImethyl)-6-carboxy-2-methoxymethyIbenzimida2ole, ^(4-ben2yloxybenzyl)-6- 
ethoxycarbonyl-2-methoxymethylbenzimidazole. l-(4-benzyloxybenzyl)-6-carboxy-2- 
. .meLhoxymethylbenzimidazoles^l 42,4-dichlor0benzy^ 

methoxymethylbenzimidazole, and 6-carboxy- 1 -(2,4-dichlorobenzyl)-2- 
methoxymethylbenzimidazole. . 

Actual examples of the actual benzimidazole derivatives expressed by the formula (XII) 
include the following; 6-t-butoxycarbonylamino-l-(2-chlorobenzyI)-2-n-propylbenzimidazole, 1- 
(2-chlorobenzyl)-6-mesylamino-2-n-propylbenziniidazole,6-acetylamino-l-(2-chlorobenzyl)-2- 
n-propylbenzimidazole, 6-amino-l-(2-chlorobenzyI)-2-n-propylbenzimidazole. l-(2- 

chlorobenzyI)-2-n-propyl-6-ureidoben2imidazole,6-t-butoxycarbonylamino-l-(2-chlorobenzyI)- 
2-me%Ibenzimidazole, 6-ammo-l-(2-chlorobenzyI)-2-methylbenzimidazole, and 6 (1- 
butanesulfony]amino)-l-(2-chIorobenzyl)-2-methylbenzimidazole. 

Actual examples of the actual benzimidazole derivatives expressed by the formula (XIII) 

include the following; l-(2-chIorobenzyl)^6-cyano-2-cyclopropylben2imidazole, and 1 -(2- 
chlorobenzyl)-6-cyano-2-n-:propylbenzimidazole. Actual examples of the actual benzimidazole 
derivatives expressed by the formula (VI) include the following; l-(2-chlorobenzyI)-6-(4- 
dimethylaminophenyhnethylcarbamoyl)-2-n-propylbenzimidazole, l-(2-chlorobenzyl)-2-n- 
propyl-6-thiomoTphoHnocarbonylbenzimidazole. l-(2-chlorobenzyl)-2-cyclopropyl-6-(2- 
pyridylcarbamoyl)benzimidazole,6-(2-carboxy-l-pyrrolidinocarbonyI)-l-(2-chlorobenzyl)-2-n- 
propylbenzimidazole, l-(2-chlorobenzyl)-6-[N-methyl-N-(2-pyridylmethyl)carbamoyl]-2-n- 
propylbenzimidazole. 1 -(2-chloroben2yl)-6-piperonylcarbamoyl-2-n-propylbenzimida2ole, 1 -(2^ 
chlorobenzyl)-6-(homopiperidinocarbonyl)-2-n-propylbenzimidazole, l-(2-chlorobenzyl)-6-[N- 



methyl-N-(2-pyndyl)carbamoyl]-2-n-propylbenzirnida2ole, 2-n-butyl-l-(2-fluorobenzyl)T6r[N- 
melhyl-N-(2-pyridylmelhyl)carbamoyl]benziniidazole, 2-cycIopropyl-l-(2-fluorobenzyl)-67.: t ..: 
(piperonylcarbamoyl)benzimidazole, 2-[[l-(2-chlorobenzyl)-2-ethylbenzimidazole-6'- - ^ - • 
yl]carbonylaniinomelhyl]pyridine-l -oxide, and l-(2,4-dichlorobenzyl)-2-nielhyl-6-(2- 
pyridylcarbanioyI)benzimidazoIe. 

Moreover, the present invention includes the new benzimidazole derivatives listed 
hereinbelow. Such benzimidazole derivatives are as follows; l-(2-bromobenzyl)-6- 
ethoxycarbonyl-2-n-propylbenzimidazole, 6-ethoxycarbonyl-l-(2-fluorobenzyl)-2-n- ■ 
propylbenzimidazole, 6-ethoxycarbonyl-l-(4-fluorobenzyl)-2-n-propylbenzimidazole, 6- 
ethoxycarbonyl- 1 -(3-fluorobenzyl)-2-n-propylbenzimidazole, 1 -(2,6-dichlorobenzyl)-6- 
ethoxycarbonyl-2-n-propyIbenzimidazole, l-(3-methylbenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole, 2-cyclopropyl-6-ethoxycarbonyl-l -(2-fluorobenzyl)benzimidazole, 1 -(2- 
chlorobenzyl)-2-cyclobutyl-6-ethoxycarbonylbenzimidazole, l-(2-chlorobenzyl)-6- 
ethoxycarbonyl-2-n-pentylbenzimidazole, 5-carboxy-l-(2-ch]orobenzyI)-2-n- 
propylbenzimidazole, 6-carboxy- 1 -(3-methylbenzyl)-2-n-propy]benzimidazole, 2-n-butyl-7- 
carboxy- 1 -(2-chlorobenzyl)benzimidazole, 6-carboxy- 1 -(2-fluorobenzyl)-2- 
cyclopropylbenzimidazole, 2-n-butyl-6-carboxy-l-(2-fluorobenzyl)benzimidazole, l-(2- 
chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole, 1 -(2-chlorobenzyl)-6- 
morpholinocarbanioyl-2-n-propylbenzimidazole, 2-n-butyl- 1 -(2-chlorobenzyl)-6-[(2- 
pyridyknethyl)carbamoyl]benzimidazole, 2-n-butyl-5-carbainoyl- 1 -(2- 
chlorobenzyl)benziniidazole, l-(2-chlorobenzyl)-2-cyclopropyl-6- 

morpholinocarbonylbenzimidazole, l-(2-chlorobenzyl)-2-cyclopropyl-6-[(2-pyridylmethyI) 
carbamoyl]benzimidazole,- 1 -(2-chlorobenzyl)-2-cyclobutyl-6-[(2-pyridylmethyl)carbamoyl] . 
benzimidazole, 1 -(2-chlorobenzyl)-2-n-propyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole, 1 - 
(2-chlorobenzyl)-6-phenylcarbamoyl-2-n-propylbenzimidazole, l-(2-chlorobenzyl)-2-n-propyl- 
6-[(4-pyridylmethyl)carbamoyl]benzimidazole, l-(2-chlorobenzyl)-2-n-propyl-6-[(3- 
pyridyhnethyI)carbamoyl]benzimidazole, l-(3-methylbenzyl)-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole, l-(2-chlorobenzyl)-2-ethyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole, 2-n-butyl-l -(2-chlorobenzyl)-7-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2- 
n-butyl-1 -(2-fluorobenzyl)-6-(2-pyridylmethylcarbamoyl)benzimidazole, 1 -(2-chlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole, l-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole, 1 -benzyl-6-ethoxycarbonyl-2-n-propylbenzimidazole, 1 -(4-chlorobenzyi)- 
6-ethoxycarbonyl-2-n-propylben2imidazole, 6-ethoxycarbonyl -2 -methyl- 1 -[2-(trifluoromethyl) 



. benzyl]ben2imida2ole.6-ethoxycarbonyl-2-methyl-144-(trinuoromethyl)benzyl]benzimid 

l-(3.4-dichloroben2yl)-6-eihoxycarbonyI-2-methylbenzimidazoIe,6-ethoxycarbonyl-2-methyl-l- 
(2-methylbenzyl)benzimidazole. 1 -benzyI-6-ethoxycarbonyl-2.methylbenzimidazole, :1 -(4-t- 
butyIbenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole. l-(2-chlorobenzyl)-5-ethoxycarbonyI-2- 
methylbenzimidazole,l-(2,6-dichlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole,l-(2,4- 
dichlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimida2ole, 6-carboxy-l-(4-chlorobenzyI)-2-n- 
propylbenzimidazole. 6-carboxy-l-(2,6-dich]orobenzyl)-2-methylbenzimidazoIe. 6-carboxy-2- 
.methyl-l-[2-(trifluoromethyl)benzyl]benzimidazole,6:carboxy-2-methyl-l-[4-^^^ 
benzyljbenzimidazole, 6-carboxy-l-(3,4-dichlorobenzyI)-2-methylbenzimidazole, l-benzyI-6- 
carboxy-2-n-propylbenzimidazole,6-carboxy-l-(3-chlorobenzyl)-2-n-propyIben2imidazole.6- 
carboxy-l-(2,4-dichlorobenzyl)-2-niethylbenzimidazo]e, l-(4-t-butyIbenzyl)-6-carboxy-2- 
methylbenzimida2o]e,6-carboxy-2-methyI-l-(2-methybenzy])ben2imidazole. l-benzyl-6- 

carboxy.-2-methyIben2imidazole,5-carboxy-lK2-chlorobenzyI)-2-methylbenzimidazo] 

_i,^2^yi(2rchJoroba 

pyridyImethyl)carbampyl]benzimidazole,l-(2-chlorobenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbanioyl]benzimida2ole,l-(3-chlorobenzyl)-2-n-propyl-6-[(2-pyridyIme%l)carbamoyl] 
benzimidazole. l-benzyl-2-n-propyl-6-[(2-pyridylmethyI)carbamoyl]benzimidazo]e, l-(4- 
chIorobenzyl)-2-propyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole. l-(2,6-dichloroben2yl)- 
2-niethyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-methyl-6-[(2-pyridyline%I) 
carbamoyI]-l-[2-(trifluoromethyl)benzyl]benziimdazole, 2-methyl-6-[(2-pyridylmethyI) 
carbamoyl]-l-[4-(trifluoromethyl)benzyl]benzimidazole,l-(3,4-dichlorobeM^^^ 
pyridyImethyl)carbamoyl]benzimidazole,2-methyI-l-(2-methylbenzyl)-6-[(2-pyri 
carbamoyl]ben2imidazole,l-benzyl-2-methyl-6-[(2-pyridylme%l)carbam^^^ 

(4-t-butylbenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole,6-carbamoyl-^ 
dichlorobenzyl)-2-methylben2imidazole, l-(2.4-difluorobenzyl)-2-methyI-6-[(2-pyridylmethyl) 
carbamoyl]benzimida2ole,l-(2,4-difluorobenzyl)-2-methyl-5-[(2-pyridylmethyl)c^^ 
benzimidazole, l-(2,4-dichIoroben2yl)-7-ethoxycarbonyl-2-methylbenzimida2ole. 7-carboxy-l- 
(2,4-dichIorobenzyl)-2-methylbenzimidazole,l-(2,4-dichlorobenzyl)-4-ethoxycarbonyI-2- 
methyIbenzimidazole.4-carboxy-l-(2,4-dichlorobenzyl)-2-methylben2irnidazole, l-(2.4- 
dichlorobenzyl)-5-ethoxycarbonyl-2-methylben2imidazole, 5-carboxy-l-(2,4-dichlorobeDzyl)-2- 
methylbenzimidazole, and 6-(n-butylcarbamoyI).l-(2,4-dichloroben^^^^ 

Based on their hypoglycemia inhibitory effect, the benzimidazole derivatives of the - 
present invention described heretofore and pharmaceutically acceptable salts thereof are useful in 



preventing or treating impaired glucose tolerance, diabetes (type II diabetes),:diabetic ;:v. 
complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic retinopathy)v insulin;\i - 
resistance syndromes (e.g., insulin receptor anomaly, Rabson-Mendenhall syndrome, 
repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence s>Tidrome, Cushing's 
syndrome, acromegaly), h>T3erlipemia, atherosclerosis, angio cardiopathy (angina pectoris, 
cardiac failure), and h>perglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), hypertension, and so forth.. Furthermore, based 
on their cGMP-PDE(in particular PDE5) inhibitory effect, bronchodilation effect, vasodilatation 
effect, smooth muscle cell repression effect, and allerg>' suppression effect, they are useful in 
preventing or treating angina pectoris, high blood pressure, pulmonary hypertension, congestive 
cardiac failure, glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial mellitus 
(e.g., nephropathy induced by FK506 or cyclosporine), renal failure, angiostenosis (e.g., after 
percutaneous transluminal angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia 
(e.g., bronchitis and asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, 
glaucoma, diseases characterized by entero dyskenesia (e.g., hypersensitive anaphylaxis), 
impotence (e.g., organic impotence, psychic impotence), diabetic complications (e.g., diabetic 
gangrene, diabetic arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy), nephritis, carcinoma cachexia, or post-PCTA 
restenosis, and so forth. 

The inventors of the present invention also recognized the previously described activities 
and effects in the benzimidazole derivatives which had been disclosed as c-GMP 
phosphodiesterase inhibitors in Patent Apphcation No. Hei-5-222000. In addition, they have 
found that these benzimidazole derivatives are effective as prevention or treatment 
pharmaceuticals as the compounds previously described herein. 

The present invention includes pharmaceuticals containing, as their effective constituents, 
benzimidazole derivatives expressed by the next formula (I) and pharmaceutically acceptable 
salts thereof. 





\ 



herein in the formula (I), 

Ri is a hydrogen atom, an arylsulfonyl group, or a lower alk-yl group, whereas said lower 
alkyl group may be substituted with 

one or nvo aryl groups or heterocyclic groups 

which may be substituted with a substituent(s) selected from a group 
comprising 

a halogen atom, a haloao'I group, a lower alkyl group, a halo- 

lower-alkyl group, a lower alkoxy] group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyl group, an 

aryl-lower-alkyloxy group, a haloaryl-lower-alkyloxy group, an 
arylsulfonyl-lower-alkyl group, an arylsulfonylamino group, a 
cyanoaryl group and a heterocyclic group; 



R2 is a hydrogen atom, a lower cycloalk-yl group, a hydroxy group, a lower alkoxyl ■ 
group, a mercapto group, a lower alkylthio group, an amino group, a lower alkTlamino 
group, a carboxy group, an aryl group, or a lower alkyl group, whereas said lower alkyl 
group may be substituted with a halogen atom(s), a lower alkoxyl group(s), a cyano 
group(s), a chlorocarbonyl group(s), an aryl group(s) or. a heterocyclic group(s); 

R3 is a carboxy group, an esterificated carboxy group, an amidized carboxy group, an 
amino group, an amido group, or a sulfonyl group, whereas said amino group and said ' 
amido group may be substituted with an acyl group(s) or a sulfonyl group(s), whereas a 
halogen atom(s), an amino group(s) or an acylamino group(s) is(are) bonded to said 
sulfonyl group, yet whereas R3 may be bonded to the main rings through a lower alkylene 
group or a lower alkenylene group; 

R4 is a neutral substituent, whereas R4 includes a halogen atom, or an alkyl group, an 
aralkyl group, an alkynyl group, or one of the preceding groups which is substituted with 
halogen atoms, whereas, when R4 is a hydrocarbon group, R4 may be saturated 
unsaturated, and of either a chain form or a ring form, whereas it may be branched : 
some cases, whereas, when R4 is substituted with halogen atoms, the halogen atoms may 
be any halogen, and whereas the number of halogen atoms is hot restricted- 



or 

m 



the sjonbol n is an integer 0-3, and therefore, one, two or three R4S may be bonded; or • 
no R4 may be bonded, whereas R4 could be bonded at an ortho, meta, or para position in 
relation to the other substituent, 

and wherein such pharmaceuticals are used to prevent or treat impaired glucose tolerance, 
diabetes (type II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic 
neuropathy, diabetic retinopathy), insulin resistance syndromes (e.g., insuhn receptor anomaly, 
Rabson-Mendenhall syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, 
Lawrence syndrome, Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio 
cardiopathy (angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by 
anomalous saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, 
high blood pressure, pulmonary hypertension, congestive cardiac failure, glomerulopathy (e.g., 
diabetic glomerulosclerosis), tubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporine),*renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia (e.g., bronchitis and 
asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example, hypersensitive anaphylaxis), impotence (e.g., 
organic impotence, psychic impotence), diabetic comphcations (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic 
cataract, diabetic retinopathy), nephritis, carcinoma cachexia, or post-PCTA restenosis, and so 
forth. 

Actual examples of the benzimidazole derivatives expressed by the formula (I) include 
the following; 2-butyl-l-(2-chlorobenzyl)-6-ethoxycarbonylbenzimidazole, l-(4-bromo-2- 
fluorobenzyl)-2-butyl-6-ethoxycarbonylbenzimidazole, 2-butyl-l-(2,4-dichlorobenzyl)-6- 
ethoxycarbonylbenzimidazole, 2-butyl-6-ethoxycarbonyl- 1 -(4-methoxycarbonylbenzyl) 
benzimidazole, 2-butyl-6-ethoxycarbonyl-l-(2-fluorobenzyl)benzimidazole, 2-butyl-6- 
ethoxycarbonyl-l-(2-trifluoromethylbenzyl)ben2imidazole, l-(2-chlorobenzyl)-6- 
ethoxycarbonyl-2-ethylben2imidazole, 1 -(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
propylbenzimidazole, l-(2-chloroben2yl)-2-cyclopropyl-6-ethoxycarbonylbenzimidazole, l-(2- 
chlorobenzyl)-6-ethoxycarbonyl-2-isopropylbenzimidazole, 2-butyl- 1 -(2-chlorobenzyl)-5- 
ethoxycarbonylbenzimidazole, 2-butyl- lT(2-chlorobenzyl)-7-ethoxycarbonylbenzimidazole, 1- " 
(2-chlorobenzyl)-5-ethoxycarbonyl-2-propylbenzimidazole, 2-butyl- 1 -(2-chlorobenzyl)-6- 



carboxybenzimidazole, 2-bu(yl-6-carboxy- 1 -(4-carboxybenzyl)ben2imida2ole, 6-carboxy- 1 -(2- 
chlorobenzyl)-2-ethyIbenzimida2ole,6-carboxy-lK2-chlorobenzyl)-2-propyI 
carboxy-1 -(2-ch]orobenzyI)-2-cyclopropy]benzimidazole, 2-butyl-5-carboxy-l -(2- 
chIorobenzyI)imidazole, 2-butyl-l-(2-chlorobenzyI)-6-dimethylcarbanioylbenziniidazole. 6- 
(benzy]carbanioyl)-2-butyl-IK2<hloroben2yI)ben2imidazole,2-butyl-l-(2-chlorobenzyl)-6- 
morpholinocarbonylbenzimida2ole,,2-butyl-6-carbamoyl-(2-chIorobenzyl)benzimidazole. 2- 
butyl-l-(2-chIoroben2yl)-6-(4-methylpiperazinyl)carbonyIbenzimidazole. 2-butyl-l-(2- 

chlorobenzyl)-6-(niethylcarbamoyl)benzimidazole, 6-carbamoyl- 1 -(2-chIorobeM^^^ 
ethylbenzimidazole,6-carbamoyl-l-(2-chloro^ 

chlorpbenzyl)-2-cycIopropylbenzimidazole, 2-butyl-5-carbamoyl-l-(2- 
chlorobenzyl)benzimidazole. 2-butyl-lK2-chIorobenzyI)-6-(isoproylcarbonyl)benzimida2ole. 1- 
(2-chlorobenzyl)-6-chloroformyI-2-propylbenzimidazole, ^ 

(rnethylcarbamoyl)-2-propyIben2imidazole, 1 -(2-chlorobenzyl)-6-(ethylcarbamoyl)-2- 
propylbenzimidazole, l- (2-chlorobenzyl)-6-(isopropvl)carbamovl-2-prnpvlh.n i 
chlorobenzyl)-6-(piperidinocarbonyl)-2-propyIbenzimid^^ 

(moipholinocarbonyl)-2-propylbenzimida2ole, l-(2-chlorobenzyl)-6-(2-moipholinoethyl) 
carbamoyl-2-propylbenzimidazole, l-(2-chlorobenzyl)-6-[4-(2-hydroxyethy])piperazinyl] 
carbonyl-2-propylbenzimidazole, l-(2-chlorobenzy])-2-propyl-6-(2-pyridyImethyI) 
carbamoylbenzimidazole, and l-(2-chlorobenzyI)-2-propyl-6-[4-(4-phenyl-l,2,3,6- 
tetrahydropyridme-l-yl)butyl]carbamoylbenzimidazole. 

When the benzimidazole derivatives of the present invention are to be used for treating 
purposes, they are used in a forni of an ordinary pharmaceutical, wherein such an ordinary " 
pharmaceutical contains said derivatives mixed with a carrier, such as organic or inorganic, solid 
or liquid excipient. This excipient is suitable for ingestion, parenteral application, or external 
apphcation. Such pharmaceuticals may be solid as in tablets, granules, and power, or hquid as in 
a solution, syrup, emulsion, and lemonade. 

As necessary, the above pharmaceuticals may include an auxiliary agent, stabilizer, . 
humectant, and other normally used additives such as lactose, citric acid, tartaric acid, stearic 
acid, magnesium stearate, clay, sucrose, cone starch, talc, gelatin, agar, pectin, peanut oil, olive 
oil, cacao oil, and ethyleneglycol. 

The dosage amount of said derivatives would vary depending on patient's age, condition, 
type and condition of the disease, and the type of the derivatives to be actually used. In general^ 



the dosage amount is 1 - lOOmg/kg for ingestion, and 0.1 - lOmg/kg for intramuscular.injection 
or phleboclysis. Such a dose is given once to four times per day. ' 

Brief Explanation of Figures 

Fig. 1 shows the chemical formulas of compound (42) tlirough compound (47). 
Fig. 2 shows the chemical formulas of compound (48) through compound (53). 
Fig. 3 shows the chemical formulas of compound (54) tlirough compound (59). 
Fig. 4 shows the chemical formulas of compound (60) through compound (65). 
Fig. 5 shows the chemical formulas of compound (66) through compound (71). 
Fig, 6 shows the chemical formulas of compound (72) through compound (77). 
Fig. 7 shows the chemical formulas of compound (78) through compound (83). 
Fig. 8 shows the chemical formulas of compound (84) through compound (89). 
Fig. 9 shows the chemical formulas of compound (90) through compound (95). 
Fig. 10 shows the chemical* formulas of compound (96) through compound (101). 
Fig. 1 1 shows the chemical formulas of compound (102) through. compound (107). 
Fig. 12 shows the chemical formulas of compound (108) through compound (113). 
Fig. 13 shows the chemical formulas of compound (1 14) through compound (119). 
Fig. 14 shows the chemical formulas of compound (120) through compound (125). 
-Fig. 15 shows the chemical formulas of compound (126) through compound (131). 
Fig. 16 shows the chemical formulas of compound (132) through compound (137). 
Fig. 17 shows the chemical formulas of compound (138) through compound (143). 
Fig. 18 shows the chemical formulas of compound (144) through compound (149). 
Fig. 19 shows the chemical formulas of compound (150) through compound (155). 
Fig. 20 shows the chemical formulas of compound (156) through compound (161). 
Fig. 2r shows the chemical formulas of compound (162) through compound (167). 
Fig. 22 shows the chemical formulas of compound (168) through compound (173). 
Fig. 23 shows the chemical formulas of compound (174) through compound (179). 
Fig: 24 shows the chemical formulas of compound (1 80) through compound (185). 
Fig. 25 shows the chemical formulas of compound (186) through compound (191). 
Fig. 26 shows the chemical formulas of compound (192) through compound (197). 
Fig. 27 shows the chemical formulas of compound (198) through compound (203). ~ 
Fig. 28 shows the chemical formulas of compound (204) through compound (209). 



Fjg. 29 shows the chemical formulas of compound (210) through compound (215). 

Fig. 30 shows the chemical formulas of compound (216) through compound (221). 

Fig. 3 1 shows the chemical formulas of compound (222) through compound (227). 

Fig. 32 shows the chemical formulas of compound (228) tlirough compound (233). 

Fig. 33 shows the chemical formulas of compound (234) through compound (239). 

Fig. 34 shows the chemical formulas of compound (240) tlirough compound (245). 

Fig. 35 shows the chemical formulas of compound (246) tlirough compound (251). 

Fig. 36 shows the chemical formulas of compound (252) tlirough compound (257). 

Fig. 37 shows the chemical formulas of compound (258) through compound (263). 

Fig. 38 shows the chemical formulas of compound (264) tlirough compound (269). 

Fig; 39 shows the chemical formulas of compound (270) through compound (275). 
Fig. 40 shows the chemical formulas of compound (276) through compound (281). 
Fig. 4 1 shows the chemical formulas of compound (282) through compound (287). 
^Eig^42^sh0ws4he<hemiGal-formulas'of-compoundti88-)nhfOTfgh-co^ 
Fig. 43 shows the chemical formulas of compound (294) through compound (299). 
Fig. 44 shows the chemical formulas of compound (300) through compound (305). 
Fig. 45 shows the chemical formulas of compound (306) through compound (311). 
Fig. 46 shows the chemical formulas of compound (312) through compound (316). 
Fig. 47 shows the chemical formulas of compound (317) through compound (322). 
Fig. 48 shows the chemical formulas of compound (323) . through compound (328). 
Fig. 49 shows the chemical formulas of compound (329) through compound (334). 
Fig. 50 shows the chemical formulas of compound (335) through compound (340). 



Best Forms to Exemplify the Present Invention 



Hereunder, the present invention is explained by using examples. The-presenl' - 
invention, however, is not limited to these examples. • : 

< Production Example 1; Production of 3-[N-(2-Bromobenzyl)but>T>'lamino]-4Tnitro- 
ethylbenzoate > 

in a nitrogen environment and at room temperature, sodium hydroxide (100 mg, 60% 
oil suspension) was added to an N,N-dimethylformamide (10 ml) solution of 3-but}T3'lamino- 
4-nitro-ethylbenzoate (247 mg) in a number of separate repetitions. The reaction suspension 
was stirred for 1 hour at the same temperature. The N,N-dimethylformamide (2 ml) solution 
of 2-bromobenzylbromide (244 mg) was gradually dripped over a 10 minute span. After the 
reaction mixture was stirred for 1 hour at room temperature, it was then poured into ice water. 
Precipitated oily material was extracted with methylene chloride . The organic solvent layer 
was washed with water, dried, and then concentrated under reduced pressure. The residuum 
was developed through silica gel flush column chromatography, and extraction was 
perfonned using 25% ethyl acetate / n-hexane. Thus, yellow and oily 3-[N-(2- 
bromobenzyl)butyrylamino]-4-nitro-ethylbenzoate (540 mg) was obtained.. 
[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5): 0.87 (3H, t, J = 8 Hz), 1.48 (3H, t, J = 8 Hz), 1.68 (2H, sextet, J = 8 
Hz), 2.03 (2H, t, J = 8 Hz), 4.30 - 4.46 (2H, m), 4.70 (IH, d, J - 15 Hz), 5.40 (IH, d, J=15 
Hz), 7.08 - 7.34 (2H, m), 7.43 (IH, dd, J = 1, 8 Hz), 7.58 (IH, dd, J = 1, 8 Hz), 7.66 (IH, d, 
J - 1 Hz), 7.96 (IH, d, J = 8 Hz), 8.16 ( IH, dd, J = 1, 8 Hz). 

< Production Example 2; Production of 3-[N-(2-Chlorobenzyl)benzoylamino]-4-nitro- 
ethylbenzoate > 

From 3-benzoylamino-4-nitro-ethylbenzoate (450 mg) and 2-chlorobenzylbromide 
(243 mg), yellow crystal of 3-[N-(2-chlorobenzyl)benzoylamino]-4-nitro-ethylbenzoate (480 
mg) w^as obtained by using the same method as described in Production Example 1. 
[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5): 1.35 (3H, t, J = 8 Hz), 4.35 (2H, q, J = 8 Hz), 4.76 (IH, bd, J = 15 Hz) 

5.82 (IH, bd, J=15 Hz), 7.10 - 8.00 (12H, m). 

mp:lll-113°C 

< Production Example 3; Production of 3-[N-(2-Fluorobenzyl)butyrylamino]-4-nitro- 
ethylbenzoate > 

From 3-butyrylamino-4-nitro-ethylbenzoate (300 mg) and 2-fluorobenzylbromide 
(243 mg), yellow and oily 3-[N-(2-fluorobenzyl)butyrylamino]-4-iiitro-ethylbenzoate (394 ~ 
mg) was obtained by the same method as described in Production Example 1 . 
[Physical Characteristics of the Compound] 



(CDCl,, 6): 0.S5 (3H, t, J = S Hz); 140 (3H, t, J = S Hz) 1 :65 (2H;sextet, J = S 
Hz), 1.98 (2H, t, J = 8 Hz), 4.30 - 4.45 (2H, m), 4.60 (IH, d, j = 10 Hz). 5.25 (IH, d. J=10 
Hz), 6.88 (2H. t. J = 8 Hz), 7.08 (2H, dd, J- 5, 8 Hz), 7.24 (IH, dt, J = 1, 8 Hz). 7.41 (IH, 
dt, J = 1, 8 Hz), 7.69 ( IH, d, J = 1 Hz). 7.96 ( IH, d, J = 8 Hz), 8.15 (IH, dd, J =1, 8 Hz)'. 

< Production Example 4; Production of 3-[N-(4-fluorobenzy])butyo'lamino]-4-riitr6- 
ethylbenzoate > 

From 3-butyrylamino-4-nitro-ethylbenzoate (300 mg) and 4-fluorobenzylbromide 
(243 mg), yellow and oily 3-[N-(4-fluorobenzyl)but>T>'lamino]-4-nitro-ethylbenzoate (400 
mg) was obtained by the same method as described in Production Example 1. 
[Physical Characteristics of the Compound] 

'H-NMR (CDCls, 5): 0.86 (3H. t. J = 8 Hz), 1.37 (3H, t, J = 8 Hz), 1.56 - 1.76 (2H, m). 1.96 
- 2.04 (2H, m), 4.32 - 4.46 (2H, m), 4.40 (IH, d, J =14 Hz). 5.23 (IH, d, J=14 Hz), 6.95" 
(2H, t, J - 8 Hz). 7.10(2H,dd,J = 5.8Hz), 7.47 (IH. d. J= 1 Hz), 7.95 ( IH, d," J = 8 Hz) 
8.I6(lH,dd, J=l, 8 Hz). 

._<EroducJionJiLamp4^^^^ 
ethylbenzoate > 

Potassium carbonate (296 mg) was added to an N,N-dimethylformamide solution of 
3-butyrylamino-4-nitro-ethylbenzoate (200 mg) and 2-cyanobenzylbromide (154 mg), and 
the solution was stirred for 3 hours at 20° C. The i-eaction mixture was separated using ethyl 
acetate and water. After washing the organic layer with water and a saline solution, it was 
dried using magnesium sulfate. By removing the solvent through evaporation under reduced 
pressure, yellow and oily 3-[N-(2-cyanobenzyl)butyrylamino]-4-mtro-ethylbenzoate (330 
mg) was obtained. 

[Physical Characteristic's of the Compound] 

'H-NMR(CDCl3,5):0.86(3H, t,J = 8 Hz), 1.49 (3H,t,J = 8Hz), 1.67 (2H, sextet, J = 8 
Hz), 2.02(2H,t,J=8Hz), 4.28 - 4.52 (2H. m), 4.90 (IH, d, J= 15 Hz), 5.28 (IH, d, J=15 
Hz), 7.40(lH,t,J = 8Hz). 7.61 (IH, dt, J= 1, 8 Hz), 7.70 (IH, d. J = 1 Hz). 7.74V IH.dd, 
J=l,8Hz). 8.02 (lH,d,J = 10Hz), 8.22(lH,dd,J-l, lOHz). 

<Production Example 6> • 

The following compounds were produced by the same method as described in Production 
Examples. 

< Production Example 6-1 ; Production of 3-[N-(3-Fluoroben2yl)butyrylamino]-4-mtro- 
ethylbenzoate > • 

[Physical Characteristics of the Compound] - 
Yellow oil. 

'H-NMR(CDCl3,5):0.86 (3H,t,J = 7.5Hz), 1.35 (3H, t, J = 7.5 Hz), 1.68 (2H. m). 2.00 



(2H, I, J = 7.5 Hz), 4.36(lH,d, J=15Hz), 4.40 (2H, m), 5.31 (IH, d, J = 15 Hz), 6,85- 
7.2S(4H,m), 7.60 (IH, d, J = 1.5 Hz), 7.97 (IH, d, J = 10 Hz), 8.16 (IH, dd, J.= 10, 1.5. 
Hz). 

< Production Example 6-2; Production of 4-Nitro-3-[N-(2-pyridylmelhyl)-n- 
but\T>'lamino]ethylbenzoate > 

This material was immediately used for the following process. 
[Physical Characteristics of the Compound] 
Yellow oil. 

< Production Example 6-3; Production of 3-[N-(2,6-Dichlorobenzyl)butyrylamino]-4-nitro- 
ethylbenzoate > 

[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5) : 0.89 (3H, t, J = 7.5 Hz), 1.38 (3H, t, J = 7.5 Hz), 1.70 (2H, m), 2.03 
(2H, t, J = 7.5 Hz), 4.36 (2H,m), 4.96(lH,d,J =13.5 Hz), 5.70 (IH, d, J = 13.5 Hz), 7.10 
-7.28(4H,m), 7.49 (IH, d, J = 1.5 Hz), 8.03 (IH, d, J - 7.5 Hz), 8.14 (IH, dd, J = 7.5 and 
1.5 Hz). 

mp = 85 - 89°C 

< Production Example 6-4; Production of 3-[N-(3-Methylben2yl)propionylamino]-4-nitro- 
ethylbenzoate > 

This material was immediately used for the following process. 
[Physical Characteristics of the Compound] 
Yellow oil. 

< Production Example 6-5; Production of 3-[N-(2-Fluorobenzyl) 
cyclopropanecarbonylamino]-4-nitro-ethylben2oate > 
[Physical Characteristics of the Compound] 

Yellow oil. 

^H-NMR (CDCl3,5) : 0.60 - 0.71 (2H, m), 0,99 - 1.14 (3H, m), 1.38 (3H, t, J = 7.5 Hz), 4.37 
(2H,m), 4.62(lH,d,J=12Hz), 5.30 (IH, d, J = 12 Hz), 6.92 (IH, t, J = 7.5 Hz), 7.10 
(lH,t, J = 7.5Hz), 7.26 (lH,m), 7.42 (IH, t, J = 7.5 Hz), 7.80 (IH, s), 7.99 (IH, d, J = 7.5 
Hz), 8.14 (IH, dd, J = 7.5 and 2 Hz). 

< Production Example 6-6; Production of 3-[N-(2-Chlorobenzyl) 
cyclopropanecarbonylamino]-4-nitro-ethylbenzoate > 
[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5) : 1.37 (3H, t, J = 7.5 Hz), 1.68 - 1.87 (4H, m), 2.22 - 2.58 (2H, m), ' 
2.75 - 2.94 (IH, m), 4.23 - 4.46 (2H, m), 4.63 (IH, d, J = 15 Hz), 5.45 (IH, d, J = 15 Hz), 
7.14- 7.24 (3H,m), 7.35 - 7.45 (IH, m), 7.56 (IH, d, J = 2 Hz), 7.97 (IH, d, J = 9 Hz), 



j;S.13.(lH,_dd,.J,= 9,2Hz). 



; Production Example 6-7; Production of 3-Cyclobutanecarbonylamino-4-nitro- 
etiiylbenzoate >.. 

[Physical Characteristics of the Compound] 

'H-NMR (CDCb, 6) : 1.43 (3H, t,. J = 7.5 Hz), 1.86 - 2.19 (2H, m). 2.22 - 2.54 (4H m) 
3.20-3.41(lH,m). 4.43(2H,q,J = 7.5Hz), 7.80 (IH, dd, J = 10, 2 Hz), S26(1H d J = 
lOHz), 9.45(lH,d,J = 2Hz). ' ' 

mp = 94-96°C / ■ 

< Production Example 7; Production of 3-Acetylamino-4-nitrobenzamide > 

In a nitrogen environment and under ice-chilled conditions, oxalyl chloride (3.91 ml) 
was dripped into a dichioromethane (50 ml) solution of 3-acetylamino-4-nitrp-benzoic acid 
(7.00 g). The mixture solution was then stirred for one hour under ice-chilled conditions, and 
then stirred for txvo and halfhours at room temperature: After the reaction solution was ' 
concentrated through evaporation under reduced pressure, the material was dissolved in 
.J!Myi^®iamI)^IJ^sJhen^as^ripp 
nitrogen environment and under ice-chilled conditions. After the reaction solution was • ' 

stirred for one hour, water and ethyl acetate were added to the solution, and precipitated 
solids (ca. 8 g) were removed through filtration. After the filtrate separated into layers, the 
organic layer was washed with water, and dried with magnesium sulfate. Then the solvent- 
was removed through evaporation under reduced pressure , and the residuum was obtained. 
The residuum and the precipitated solids were mixed, then washed with hot ethyl acetate, and • 

filtered. Thus, 3-acetylamino-4-nitrobenzamide (4.94 g) was;obtained. 
[Physical Characteristics of the Compound] 

'H-NMR(DMSO-d6,5):2.08(3H,s),,7.68(lH,brs), 7.78(lH,dd,J = 9 2Hz) 794- 
8.05 (2H,m), 8.23 (IH, brs). . ' , . . ' •. 

< Production Example 8; Production of 3-[N-(2-Chlorobenzyl)acetylamino]-4- 
nitrobenzarnide > 

3-[N-(2-chlorobenzyl)acetylamino]-4-nitroben2amide was produced from a 
compound by using the same method as described in Production Example 7. 
[Physical Characteristics of the Compound] 

'H-NMR pMS0-d6, 6) : 1.86 (3H, s), 4.64 (IH, d. J = 15 Hz), 5.06 (IH, d, J = 15 Hz) 
7.22- 7:40 (4H,m), 7.73 (IH, br s), 7.84 (IH, d. J = 2 Hz), 8.03 (IH, dd, J = 9 2 Hz) 8 14 
(lH, d,J = 9Hz), 8.22(lH,brs). 

< Production Example 9; Production Of 3-[N-(2-ChIorobenzyl)acetylamino]-4- 
nitrobenznitrile > . 



In a nitrogen environment and under ice-chilled conditions, 1,4-diokane (30 ml) 



was 



dripped into a dichloromelhane solution (4 ml) of titanium tetrachloride (1 .70 ml).. Then 1:;4- ^ 
dioxane solution (65 ml) of 3-[N-(2-chlorobenzy])acetylamino]-4-nitrobenzamide (2.70,g) . . 
was dripped into the mixture solution. After stirring the mixture solution for 15 minutes,- • 
trieihylamine (3.41 g) was added, then the solution was stirred for two hours under iee-chilled 
conditions. After the reaction was completed, the solvent was removed through evaporation 
under reduced pressure, and ethyl acetate and water were added to the residuum. After the 
solution separated into layers, the organic layer was washed with water, and dried with 
magnesium sulfate. Then the solvent was removed tlirough evaporation under reduced 
pressure. The residuum was purified using column cllromatography [200 ml, n-hexane-ethyl 
acetate (4-1)], then 3-[N-(2-chlorobenzyl)acetylamino]-4-nitrobenznitrile (1.21 g) was 
obtained. ^ 
[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5) : 1.92 (3H, s), 4.61 (IH, d, J = 15 Hz), 5.40 (IH, d, J= 15 Hz), 7.18 - 
7.50 (5H,m), 7.80 (IH, dd, X = 9, 2 Hz), 8.01 (IH, d, J = 9 Hz). 
Mass (FAB): 300 
IR (Nujol): 2250 cm*^ 

< Production Example 10; Production of 3-[N-(2-Chlorobenzyl)amino]-4-nitrobenznitrile > 

35% hydrochloric acid (1 ml) was added to a 1,4-dioxane (10 ml) solution of 3-[N- 
(2-chlorobenzyl) acetylamino]-4-nitrobenzamide (850 mg), and then the mixture was 
refluxed by heating for 4 days. The reaction solution was concentrated through evaporation 
under reduced pressure, and then poured into a mixture of water and chloroform. The 
mixture then separated into layers. The organic layer was washed with water, dried with 
magnesium sulfate, and then the solvent was removed through evaporation imder reduced 
pressure. The residuum was purified using column chromatography [50 ml, chloroform], and 
3-[N-(2-chlorobenzyl)amino]-4-nitrobenznitrile (230 mg) was obtained. 
[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5) : 4.65 (2H, d, J = 6 Hz), 6.93 (IH, dd, J = 9, 2 Hz), 7.10 (IH, d, J = 2 
Hz), 7.25 - 7.40 (3H, m), 7.40-7.54 (IH, m), 8.30 (IH, d, J = 9 Hz), 8.45 (IH, br s). 
Mass (FAB): 258 
IR (Nujol): 2220 cm*^ 

< Production Example 11; Production of 4-Amino-3-[N-(2-chlorobenzyl)amino]benznitrile > 

10% palladium carbon (50 mg) was added to the mixture solution of 3-[N-(2- 
chlorobenzyl) amino]-4-nitrobenznitrile (261 mg), methanol (15 ml) and 1,4-dioxane (3 ml), 
and contact reduction was performed in a hydrogen environment at 3 atm. After the reaction, 
the reaction solution was separated through filtration using celite, and then the filtrate was 
concentrated through evaporation xmder reduced pressure. The obtained solid material was 
washed with ether, filtered and 4-amino-3-[N-(2-chlorobenzyl)amino]benznitrile (196 mg) 
was obtained. 



[Physical^^^^ „ , , 

'H-KTMR (DMSO-d6..6) : 4.39 (2H, d, J = 5 Hz). 5.57 (IH. t, J= 5 Hz), 5.69 (2H. s), 6.46 
(lH,d,J = 2Hz), 6.61(lH,d,J = 9Hz), 6.88 (IH, dd, J = 9, 2 Hz), 7.25 v7.41 (3H, ni) 
7.44- 7.54 (lH, m). . . ' ' 

< Example 1 ; Synthesis of l-(2-BromobenzyI)-6-ethoxycarbonyl-2-n-propylbenzimidazole 
(42)> , 

3-[N-(2-bromobenzyl)butyrylamino]-4-nitro-ethy]benzoate (390 mg) and reduced 
iron (210 mg) were added to the mixture solution of acetic acid (I ml) and ethanol (2 ml), 
then the suspension was refluxed for one hour while being stirred briskly. After the reaction, 
the reaction solution was cooled, separated through filtration using celite, and then the filtrate 
was concentrated through evaporation under reduced pressure. Ethyl acetate and sodium 
hydrogencarbonate were added to the residuum, and the mixture separated iiito layers. After 
the organic layer was dried, the solvent was removed through evaporation under reduced 
pressure, and a brown residuum was obtained. The residuum was purified through flush 

column chromatography, and yellow crystal of l-(2-bromobenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole (42) (160 mg) was ohtainRd 

[Physical Characteristics of the Compound (42)] 

'H-NMR(CDCl3, 5): 1.04(3H,t, J = 8Hz), 1 .40 (3H, t. J - 8 Hz), 1.78 - 1.98 (2H. m), 
2.34 (2H, t, J = 8 Hz), 4.38 (2H. q, J = 8 Hz). 5.45 (2H, s). 6.65 (IH, t, J = 8 Hz), 7.00 (IH, 
t, J = 8 Hz). 7.13 (IH, t. J = 8 Hz), 7.28 (IH. t. J = 8 Hz), 7.78 (IH. d. J = 10 Hz). 7.99 
(lH.d.J =10Hz), 8.02 (lH,s). 
mp= 134- 135°C 

< Example 2; Synthesis of l-(2-Cyanobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole 
(43)> 

Colorless crystals of 1 -(2-cyanobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole 

(43) (160 mg) were obtained from 3-[N-(2-cyanobenzyI) butyrylamino]-4-nitro- 
ethylbenzoate (390 mg) by using the same method as described in Example 1 . 
[Physical Characteristics of the Compound (43)] 

'H-NMR (CDCl3, 5): 1.04(3H,t,J = 8Hz), 1 .40 (3H, t, J = 8 Hz), 1.88 (2H. sextet J = 8 
Hz). 2.80 (2H, t, J = 8 Hz), 4.38 (2H, q. J = 8 Hz). 5.62 (2H, s). 6.57 - 6.63 (IH. m), 7.38 - 
7.50 (2H. m). 7.78 (IH, dd. J = 1. 8 Hz), 7.79 (IH, d, J = 8 Hz). 7.94 (IH, d J = 1 Hz) 
8.03(lH,dd,J=1.8Hz). 
mp = 132 - 134°C 

< Example 3; Synthesis of l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-phenylbenzimidazole 

(44) > . . _ 

Yellow crystals of l-(2-chloroben2yI)-6-ethoxycarbohyl-2-phenylbenzimidazole 
(44) (220 mg) were obtained from 3-[N-(2-chlorobenzyl) benzoylamino]-4-mtro 



ethylbenzoate (460 mg) by using the same method as described in Example 1 . .:; • . 

[Physical Characteristics of the Compound (44)] . , , , .. • 

'H-NMR (CDCI3, 5) : 1.40 (3H, t, J = S Hz), 4.38 (2H, q, J = S Hz), 5.56 (2H, s), 6.72 (Hri, 
dd, J = 1, 8 Hz), 7.18 (IH, dt, J = 1, 8 Hz), 7.30 (IH, dt, J = 1, 8 Hz), 7.45 - 7.55 (4H, m), . - 
7.64(lH,d,J=l Hz), 7.6S(lH,d,J=l Hz), 7.90 (IH, d, J = 10 Hz), 7.95 (IH, s), 8.08 
(lH,dd,J=l,8Hz). 
mp = 140- 142°C 

< Example 4; SjTithesis of 6-Ethoxycarbonyl-l-(2-fluorobenzyI)-2-n-propylbenzimidazole 
(45)> 

Colorless crystals of 6-ethoxycarbonyl-l-(2-fluorobenzyl)-2-n-propylbenzimidazole 

(45) (1 60 mg) were obtained from 3-[N-(2-fluorobenzyl) butyrylamino]-4-nitro- 
ethylbenzoate (390 mg) by using the same method as described in Example 1. " 
[Physical Characteristics of the Compound (45)] 

'H-NMR (CDCI3, 5): 1.04 (3H, t, J = 8 Hz), 1.40 (3H, t, J = 8 Hz), 1:78 - 1.98 (2H, m), 2.34 
(2H, t, J - 8 Hz), 4.38 (2H, q, J = 8 Hz), 5.45 (2H, s), 6.65 (IH, t, J = 8 Hz), 7.00 (IH, t, J 
= 8 Hz), 7.13(lH,t,J = 8Hz), 7.28 (IH, t, J = 8 Hz), 7.78 (IH, d, J= lOHz), 7.99 (IH, d, 
J= 10 Hz), 8.02 (lH,s). 
mp = 134- 135°C ' ■ 

< Example 5; Synthesis of 6-Ethoxycarbonyl-l-(4-fluorobenzyl)-2-n-propylbenzimidazole 

(46) > 

Colorless crystals of 6-ethoxycarbonyl-l-(4-fluorobenzyl)-2-n-propylbenzimidazole 
(46) (160 mg) were obtained from 3-[N-(4-fluorobenz}'l) butyryl amino] -4-nitro- 
ethylbenzoate (400 mg) by using the same method as described in Example 1. 
[Physical Characteristics of the Compound (46)] 

'H-NMR (CDCI3, 5) : 1 .04 (3H, t, J = 8 Hz), 1 .40 (3H, t, J = 8 Hz), 1 .88 (2H, sextet, J = 8 
Hz), 2.82 (2H, t, J = 8 Hz), 4.38 (2H, q, J = 8 Hz), 5.38 (2H, s), 7.00 (4H, d, J = 7 Hz), 
7.77 (IH, d, J = 8 Hz), 7.98 (IH. d, J = 1 Hz), 8.00 (IH, dd, J = 1, 8 Hz). 
mp = 134- 135 °C 

< Example 6 > 

The following compoimds were synthesized by using the same method as described in 
Example 1. 

< Example 6-1; 6-Ethoxycarbonyl-2-n-propyl-l-(2-pyridybnethyl)benzimidazole (47) > 
[Physical Characteristics of the Compound (47)] 

'H-NMR (CDCI3, 5) : 1.03 (3H, t, J = 7.5 Hz), 1.39 (3H, t, J = 7.5 Hz), 1.89 (2H, m), 2.86 
(2H, t, J = 7.5 Hz), 4.38 (2H, q, J = 7.5 Hz), 5.50 (2H, s), 6.72 (IH, d, J = 7.5 Hz), 7.24 
(IH, m), 7.58 (IH, dt, J = 7.5, 1.5 Hz), 7.79 (IH, d, J = 7.5 Hz), 7.96 - 8.02 (2H, m), 8.60 



(lH,d,J = 4Hz)., , _ . : . ■ 

mp = 84 - 85°C .. 

< Example 6-2; 6-Elhoxycarbonyl-i-(3-fluorobenzyl)-2-n-propylbenzimidazole (48) > 
[Physical Characteristics of the Compound (48)] 

'H-NMR (CDCb. 5) : 1.04 (3H, t. J = 7.5 Hz), 1.39 (3H, t. J = 7.5 Hz), 1.90 (2H, m), 2.81 
.(2H,t,J = 7.5Hz), 4.39(2H,q,J = 7.5Hz), 5.39 (2H, s), 6.70 - 6.84 (2H, m), 7.00(lH,dt, 
J = 8.5 and 1.5 Hz), 7.78 (IH, d, J = 8.5 Hz), 7.96(lH,s), 8.00 (IH, d, J = 8.5 Hz). 
mp= 142 - 146°C 

< Example 6-3; l-(2,6-Dichlorobenzyl)-6-ethoxycarbonyl-2-n-propyIbenzimidazole (49) > - 
[Physical Characteristics of the Compound (49)] 

'H-NMR(CDCl3,5) :1.03(3H,t,J=7.5 Hz). 1.38 (3H. t, J = 7.5 Hz), 1.88 (2H. m), 2.93 
(2H, t,J = 7.5Hz), 4.34.(2H,q,J = 7.5Hz), 5.61 (2H, s), 7.26 (IH, d. J = 7.5 Hz), 7.39 
(2H, d,J=.7.5Hz), 7.68(lH,d,J = 7;5Hz), 7.84 (IH, d, J = 1.5 Hz), 7.91 (2H, d, J = 7 5 
Hz). 

mp= 153 . 156°C 



< Example 6-4; l-(3-Methylbenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole (50) > 
Colorless solid 

[Physical Characteristics of the Compound (50)] 

'H-NMR (CDCh, 5) : 1.02 (3H, t, J = 7.5 Hz), 1.41 (3H, t, J = 7.5 Hz), 1.89 (2H, m), 2.29 
(3H, s). 2.82 (2H, t, J = 7.5 Hz). 4.38 (2H, q, J = 7.5 Hz), 5.35 (2H, s), 6.79 - 6.86 (2H, m), 
7.09 (IH, d, J = 7.5 Hz). 7.20 (IH, d, J = 7.5 Hz), 7.76 (IH, d, J = 7.5 Hz), 7.95 - 8 02 (2H ' 
m). 

< Example 6-5; 2-CycIopropyl-6-ethoxycarbonyl-l-(2:fluorobenzyI)benzimidazole (51) > 
[Physical Characteristics ofthe Compound (51)] 

'H-NMR (CDCI3, 5) : 1.10 (2H, m). 1.27 (2H, m), 1.40 (3H, t, J = 7.5 Hz), 1.95 (IH, m), 
4.37(2H,q,J = 7.5Hz), 5.56 (2H, s), 6.77 (IH, t, J = 7.5 Hz), 7.03 (IH, t, J= 7.5 Hz), 7.13 
(lH.t,J = 7.5Hz). 7.29 (lH,m), 7.69 (IH, d, J = 7.5 Hz), 7.96 (IH. d. J = 7.5 Hz). 8.02 
(IH, d, J = 2 Hz). 
mp= 122- 126°C 

< Example 6-6; l-(2-Chlorobenzyl)-6-cyano-2-cyclopropylben2imidazole (52) > 
[Physical Characteristics of the Compound (52)] 

'H-NMR (CDCI3, 6) : 1.04 - 1.24 (2H, m). 1.24 - 1.39 (2H, m). 1.83 - 2.01 (IH. m). 5.58 
(2H,s), 6.54 (IH, d, J = 9 Hz), 7.16 (IH, td, J = 9, 2 Hz), 7.22 - 7.38 (IH, m), 7.43-7.56 " 
(3H,m), 7.74(lH,dd,J = 9,2Hz). 
Mass (FAB): 308 (M+1) . 



lRCNujol):2210cm-* 

< Example 6-7; l-(2-ChlorobenzyI)-2-cyclobutyl-6-elhoxycarbonylbenzimidazoIe (53) > : . - 
[Physical Characlerislics of the Compound (53)] 

*H-NMR (CDCI3, 5) : 1.3S (3H, t, J = 7.5 Hz), 1.90 - 2.21 (2H, m), 2.21 - 2.24 (2H, m), 
2.46 - 2.70 (2H, m), 3.52 - 3.73 (IH, m), 4.37 (2H, q, J = 7.5 Hz), 5.39 (2H, s), 6.34 (IH, 
dd, J = 9, 2 Hz), 7.06 (IH, td, J = 9, 2 Hz), 7.23 (IH, td, J = 9, 2 Hz), 7.46 (IH, dd, J = 9, 2 
Hz), 7.83(lH,d,J = 9Hz), 7.92 (IH, d, J = 2 Hz) 8.01 (IH, dd, J = 9, 2 Hz). 
mp=lll-113°C 

< Example 6-8; l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-n-pentylbenzimidazole (54) > 
[Physical Characteristics of the Compound (54)] 

^H-NMR (CDCI3, 6) : 0.87 (3H, t, J - 7.5 Hz), 1.22 - 1.47 (7H, m), 1.74 - 1.93 (2H, m), 
2.80 (2H, t, J = 7.5 Hz), 4.37 (2H, q, J = 7.5 Hz), 5.47 (2H, s), 6.39 (IH, dd, J = 9, 2 Hz), 
7.08 (IH, td, J = 9, 2 Hz), 7.19 - 7.33 (IH, m), 7.48 (IH, dd, J = 9, 2 Hz), 7.79 (IH, d, J = 9 
Hz), 7.94 (IH, d, J = 2 Hz) 8.00 (IH, dd, J = 9, 2 Hz). 

< Example 7; 5-Carboxyl-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (55) > 

Ethanol (20 ml) and 10% sodium hydroxide aqueous solution (10.4 g) were added to 
l-(2-chlorobenzyl)-5-ethoxycarbonyl-2-n-propylbenzimidazoIe (2.8 g). The solution was then 
refluxed by heating for four hours. After cooling the reaction solution, the acidity of the 
solution was adjusted to pH 6 with 10% hydrochloric acid. Crystals were collected, washed 
with water, dried through by evaporation under reduced pressure, and colorless solids of 5- " 
carboxyl-l-(2-chlorobenzyI)-2-n-propylbenzimidazole (55) (2.46 g) were obtained. 
[Physical Characteristics of the Compound (55)] 

^H-NMR (DMS0-d6, 5) : 0.93 (3H, t, J = 7.5 Hz), 1.75 (2H, m), 2.79 (2H, t, J = 7.5 Hz), 
5.61 (2H,s), 6.49(lH,d,J-7.5Hz), 7.21 (IH, t, J = 7.5 Hz), 7.33 (IH, t, J = 7.5 Hz), 7.46 
(lH,d, J = 7.5Hz), 7.56 (lH,d, J = 7.5Hz), 7.80 (IH, d, J = 7.5 Hz) 8.20 (lH,s). 

< Example 8 > 

The following compounds were synthesized by using the same method as described 
in Example 7. 

< Example 8-1; 6-Carboxy-l-(3-methylbenzyl)-2-n-propylben2imidazole (56) > 
[Physical Characteristics of the Compound (56)] 

Colorless solid. 

'H-NMR (DMS0-d6, 5): 0.97 (3H, t, J = 7.5Hz), 1.78 (2H, m), 2.23 (3H, s), 3.86 (2H, q, J 
= 7.5H2), 5.53 (2H.S), 6.80 (IH, d, J = 7.5Hz), 6.91 (lH,s), 7.07 (IH, d, J = 7.5Hz), 7.21 " 
(IH, t, J - 7.5Hz), 7.65 (IH, d, J = 7.5Hz), 7.79 (IH, d, J = 7.5Hz), 8.04 (IH, s). 



< Example S-2; 2-n-Butyl-7-carbGxy-l-(2-ehIorobenzyI)ben2imida2o^r^^^ - - " 
[Physical Characteristics of the Compound (57)] 

'H-NA4R (DMS0-d6, 5): 0.84 (SH, t, J = 7.5H2), 1.34 (2H,m), 1:71 (2H, m), 2.80 (2H, t, J 
= 7.5H2), 5.89 (2H.S), 6,03 (IH. d, J = 7.5Hz), 7.13 (IH, t, J = 7.5Hz), 7.27 (2H, t, J =' ' 
7.5H2), 7.4S (IH, d, J = 7.5Hz),. 7,63 (lH,d, J = 7.5Hz), 7.87 (IH, d, J = 7.5H2). ' ' 

< Example 8-3; 6-Carboxy-2-cycIopropyl-l-(2-fluoroben2yl)ben2imida2ole (58) > 
[Physical Characteristics of the Compound (58)] ' 
'H-NMR(DMSO-d6,5): 1.04- 1.19 (4H, m), 2.37(lH,m), 5.79(2H,s), 7.00(lH,t,J = 
7.5Hz), 7.15 (IH, t, J = 7.5H2), 7.27 (IH, t, J = 10.5H2), 7.37 (IH, m), 7.60 (IH, d,'j '= 
7.5H2), 7.82(lH,d, J=,7.5Hz), 8.11 (lH,s). , 

mp: 224 -229°C. 

< Example 8-4; 2-n-Butyl-6-carboxy-l-(2-fluoroben2yl)benzimida2ole (59) > 
.[Physical Characteristics of the Compound (59)] 

'H-NMR (DMS0-d6, 5): 0.87 (3H, t, J = 7.5Hz), 1.26 - 1.48 (2H, m), 1.60- 1.80 (2H, m), 
J^(2H.J.J^2^).^5^(2H.,s),„6.8SL(J-H,4d,J.=-.9^2H^^ 

7.20 - 7.44 (2H. m), 7.64 (IH, d, J = 9Hz), 7.80 (IH, dd, J = 9, 2Hz), 8.08 (IH, d, J = 2Hz). 
mp:, 216- 219°C. . _ ^ • . - , , . 

< Example 9; Synthesis of l-(2-ChlorobenzyI)-6-chlorocarboriyl-2-cyclopropylbenzimidazole 
Hydrochloride (60) > . 

A suspension was prepared by adding 6-carboxy-l-(2-chlorobenzyl)-2- 
cyclopropylbenzimidazole (390mg) to methylene chloride (1 OmI) which included N,N- 
dimethylformamide (one drop). Oxalyl chloride (0.208ml) was dripped into the suspension 
over a period of a few minutes at room temperature. After stirring for two hours at the same 
temperature,' the mixed material was concentrated under reduced pressure. Isopropyl ether 
was added to the residuum, which was then turned into powder. Thus, white powder of l-(2- 
chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole hydrochloride (60) (450mg) 
was obtained. Because this material is unstable, it was used as a source material for the next 
process without purification. 

< Example 1 0; Synthesis of l-(2-Chloroben2yl)-6-(4- 
dimethylaininophenyhnethylcarbamoyl)-2-n-propylbenzimidazole(61) > 

6-Carboxy-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (400mg) was dissolved in 
methylene chloride (3ml) to which one drop of N,N-dimethylformamide had been added. 
Oxalyl chloride (0.20'8ml) was added to this solution at 5°C. After the obtained solution was 
stirred for one hour at room temperature, the solution was concentrated under reduced 
pressure. The residuum was dissolved in methylene chloride (3ml), which was then added at 
room temperature to a mixture solution prepared by adding 4-dimethylaminobenzylamine 



hydrochloride (271mg) and irielhylamine (1ml) to methylene chloride (10ml). The obtained 
reaction mixture was slinred for one hour at the same temperature, washed with water, dried/ 
and then concentrated under reduced pressure. The residuum was developed and purified t;;: 

using thin film chromatography, and l-(2-chlorobenzyl)-6-(4- .rrvrcinh 

dimethyIaminophenyImethylcarbamoyl)-2-n-propylbenzimidazole (61) (215mg) was ' 
obtained. 

[Physical Characteristics of the Compound (61)] 
Colorless cr)'stal. 

'H-NMR (CDCI3, 5): 1.01 (3H, t, J = 7Hz), 1.88 (2H, sextet, J = 7Hz), 2.76 (2H, t, J = 
7Hz), 2.95 (6H,s), 4.50 (2H, d, J = 5Hz), 5.45 (2H, s), 6.32 (IH, d, J = 5Hz), 6.36 (IH, d, 
J = 7Hz), 6.72(2H,d,J=10Hz), 7.07 (IH, dt, J = 1, 8Hz), 7.20 - 7.25 (3H, m), 7.46 (IH, 
dd, J = 1, SHz), 7.58 (IH, dd, J - 1, 8Hz), 7.76 (IH, d, J = 8Hz), 7.82 (IH, d, J = IHz). 
mp: 155- 156°C. 

.< Example 1 1 ; Synthesis of l-(2-Chlorobenzyl)-6-morpholinocarbamoyl-2-n- 
propylbenzimidazole (62) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-6- 
morpholinocarbamoyl-2-n-propylbenzimidazole (62) (205mg) was obtained from 6-carboxy- 
l-(2-chlorobenzyl)-2-n-propylbenzimidazole (200mg) and 4-aminomorpholine (124mg). 
[Physical Characteristics of the Compound (62)] 
Colorless crystal. 

^H-NMR (CDCI3, 5): 1.03 (3H, t, J = SHz), 1.88 (2H, sextet, J = SHz), 2.62 (4H, bs), 2.72 
(2H,t,J-8Hz), 3.85(4H,bs), 5.42 (2H, s), 6.42 (IH, dd, J - 1, 8Hz), 7.08 (IH, dt, J = 1, 
SHz), 7.20 - 7.28 (3H, m), 7.47 (IH, dd, J = 1, SHz), 7.78 (IH, dd, J = 1, SHz). 
mp: 195 - 197°C. 

< Example 12; Synthesis of l-(2-Chlorobenzyl)-2-^-propyl-6- 
thiomorpholinocarbonylbenzimidazole (63) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-2-n-propyl-6- 
thiomorpholinocarbonylbenzimidazole (63) (160mg) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-n-propylbenzimidazole (200mg) and thiomorpholine (125mg). 
[Physical Characteristics of the Compound (63)] 
Colorless crystal. 

^H-NMR (CDCI3, 5): 1.03 (3H, t, J = SHz), 1.88 (2H, sextet, J = SHz), 2.78 (2H, t, J -SHz), 
2.96(4H,bt,J = 5Hz), 3.88 (4H, bt, J = 5Hz), 5.46 (2H, s), 6.34 (IH, dd, J = 1, SHz), 7.08 
(IH, dt, J = 1, SHz), 7.26 (2H, dt, J = 1, SHz), 7.47 (IH, dd, J = 1, SHz), 7.58 (IH, bd, J = 1, 
SHz), 7.76 (IH, s), 7.78 (IH, d, J = SHz). 
mp: 160- 162°C. 

< Example 13; Synthesis of 2-n-Butyl-l-(2-chlorobenzyl)-6-[(2-pyridylmethyl)carbamoyl] 



benzimidazole (64) > 

By using the same method of Example 1 0, 2-n-butyl-l -(2-chlorobenzyI)-6-[(2- 
pyridylmethyl)carbamoyI]benzimidazole (64) (230mg) was obtained from 6-carboxy-2-n- 
butyl-l-(2-chlpr6ben2yl)benzimidazole (200mg) and 2-aminomethyIp>Tidine (126mg). 
[Physical Characteristics of the Compound (64)] 
Colorless cr}'stal. 

'H-NMR (CDCb. 5): 0.92 (3H. t. J = SHz), 1 .42 (2H. sextet, J = SHz). 1. 82 (2H, quintet, J 
= 8Hz), 2.82(2H,t.J = 8Hz), 4.76 (IH, d, J = SHz). 5.46 (2H, s), 6.38(lH,dd,J=^l, ' . 
8Hz), 7.08(lH.dt,J =l,SHz). 7.18-7.26 (2H. s), 7.32 (IH, d, J = SHz), 7.46 (IH. dd, J 
l. SHz), 7.62 (IH.dt, J = 1.8Hz), 7.72 (IH, dt, J = 1. SHz), 7.82 (IH, d, J = SHz). 7.88' 
(IH. d, J = IHz), 8.56 (IH, dd, J = 1, SHz). 
mp: 175 - 176°C. , 

< Example 14; Synthesis of 2-n-Butyl-5-carbamoy]-l-(2-chlorobenzyl)ben2imidazole (65) > 

By using the same method of Example 1 0, 2-n-butyl-5-carbamoyI-l-(2- 
chlorobenzyl)benzimida2ole (65) (170mg) was obtained from 2-n-butyl-l-(2-chlorobenzyI)- 
5-ca^boxybenzimidazole (lOOmg). 



[Physical Characteristics of the Compound (65)] 
Colorless cr}'stal. 

'H-NMR (DMS0-d6. 6): 0.84 (3H, t, J = SHz), 1 .35 (2H, sextet, J = SHz), 1 .68 (2H, 
quintet, J = SHz). 2.78 (2H, t, J = 8Hz), 5.58 (2H, s), 6.50 (IH, dd, J = 1, SHz), 7.25 (IH, 
dt,J=l,8Hz), 7.28(lH,bs), 7.35 (IH, dt, J= 1, SHz), 7.42 (IH, d, J = lOHz), 7:56 (IH,' 
dd,J=l,8Hz), 7.74 (lH,dd. J = 1,10Hz). 7.96(lH.bs), 8.20 (IH, d. J = IHz). 
mp: 195 - 198°C. 

< Example 15; Synthesis of l-(2-Chlorobenzyl)-2-cycIopropyl-6- 
morpholinocarbonylbenzimidazole (66) > 

l-(2-Chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole hydrochloride 
(140mg) was added at room temperature to a solution which had been prepared by adding 

morpholine(298mg, a 30% methanol solution).to methylene chloride (lOmI). After the 
reaction mixture was stirred for one hour at the same temperature, it was washed with water, 
dried and concentrated under reduced pressure. The residuum was recTystalhzed using ether 

and thus, l-(2-chIorobenzyl)-2-cyclopropyl-6-morpholinocarbony]benzimidazole (66) 
(20mg) was obtained. 

[Physical Characteristics of the Compound (66)] 
Colorless crystal. 

'H-NMR (CDCI3, 5): 1.04- 1.12 (2H, m). 1 .25 - 1 .32 (2H, m). 1.82 - 1.96 (IH, m), 3.68 
(8H. bs), 5.56 (2H, s), 6.55 (IH, dd, J = 1, SHz), 7. 13 (IH, dt, J = 1, SHz), 7.22 - 7.29 (2H,- 
m), 7.30 (IH, d, J = IHz), 7.46 (IH. dd. J = 1. SHz). 7.77 (IH. d. J = SHz). 
mp: 193 - 195°C. 



< Example 16; SyTilhesis of l-(2-Chlorobenzyl)-2"Cyclopropyl-6-[(2-pyri'dylmelhyl) 
carbamoyljbenzimidazole (67) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-2-cyclopropyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (67) (95mg) was obtained from l-(2-chlorobenzyl)- 
6-chlorobarbonyl-2-cyclopropylbenzimidazole hydrochloride (1 50mg) and 2- 
aminomethylpyridine (85mg). 
[Physical Characteristics of the Compound (67)] 
Colorless crystal. 

^H-NMR(CDCl3,6): 1.02 - 1.13 (2H; m), 1.24 - 1.32 (2H, m), 1.82 - 1.95 (IH, m), 4.76 
(2H, d, J = 5Hz), 5.59(2H,s), 7.1 1 (IH, dt, J = 1, 8Hz), 7.20 - 7.26 (2H, m), 7.34(lH,d,J 
= 8Hz), 7.46 (IH, dd, J = 1, 8Hz), 7.60 (IH, t,, J = 5Hz), 7.66 (IH, dd, J = 1, 8Hz), 7.73 
(lH,s), 7.88 (lH,s). ■ 
mp: 134- 135°C. 

< Example 17 > 

The following compounds were synthesized by using the same method as described in 
Example 15. 

< Example 17-1; l-(2-Chlorobenzyl)-2-cyclopropyl-6-(2-pyridylcarbamoyl)benzimidazoIe 
(68) > 

[Physical Characteristics of the Compound (68)] 

^H-NMR (CDCI3, 5): 1.16 (2H,m), 1.32 (2H, m), 1.92 (IH, m), 5.61 (2H,s), 6.57 (lH,d, 
J = 7.5and 1.5Hz), 7.15 (IH, dt, J = 7.5 and 1.5Hz), 7.22 - 7.31 (2H, m), 7.48 (IH, dd, J = 
7.5 and 1.5Hz), 7.77 (IH, d, J = 9Hz), 8.05 (2H, rii). 
mp: 206-209°C. 

< Example 17-2; 6-(2-Carboxy-l-pyrrolidinocarbonyl)-l-(2-chlorobenzyl)-2-n-. 
propylbenzimidazole (69) > 

[Physical Characteristics of the Compound (69)] 

^H-NMR (DMS0-d6, 5): 0.92 (3H, t, J = 7.5Hz), 1.65 - 1.99 (5H, m), 2.25 (IH, m), 2.77 
(2H, t, J - 7.5H2), 3.50 (2H,m), 4.40 (IH, m), 5.52 (2H, s), 6.53 (IH, d, J = 7.5Hz), 7.21 
-7.71(6H,m), 
mp: 96°C. 

< Example 17-3; l-(2-Chlorobenzyl)-2-cyclobutyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (70) > 

[Physical Characteristics of the Compound (70)] — 
^H-NMR (CDCI3, 5): 1.90 - 2.21 (2H, m), 2.25 -2.37 (2H, m), 2.40 - 2.65 (2H, m), 3.64 
(IH, m), 4.76 (2H, d, J = 5Hz), 5.39 (2H, s), 6.33 (IH, d, J = 7.5Hz), 7.05 (IH, t, J = 



7.5Hz), 7. 1 6 - 7.26 (2H, m), 7,33 (1 H, d, J =. 7.5H2), _ 7.46 (1 H, d, J 7.5Hz), 7.69 - 7.76 

(3H. m), 7.73 (IH, d, J = 7.5Hz), 7.86 (IH, s), 8.55 (IH, d, J = 5Hz). 

mp: 183 - 1S5°C. . .. 

< Example 17-4; (l-(2-Chlorobenzyl)-2-n-propy]-5-[(2-pyridylmeihyl)carbamoy]] 
benzimidazole (71) > ' 

[Physical Characteristics of the Compound (71)] 

'H-NMR (CDCb, 6): 1.03 (3H, t, J = 7.5Hz), 1.90 (2H,m), 2.80 (2H, t, J = 7.5H2), 4.80 

(2H,d,J = 5Hz), 5.44(2H,s), 6,40 (IH, d, J = 7.5Hz), 7.09 (IH, t, J = 7.5Hz), 7.21-7.27 

(3H, m), 7.34 (lH,d, J = 7.5Hz), 7.47 (IH, d, J = 7.5Hz), 7.64 - 7.72 (2H, m), 7.83 (IH, 

dd,J = 7.5 and2Hz), 8.30(lH, d,J = 2Hz), 8.56(lH,d,J = 5Hz): , ' . ' 

mp: 115-116°C. . 

< Example 17-5; l-(2-Chlorobenzyl)-6-[N-methyl-N-(2-pyridylmethyl)carbamoyl]-2-n- : 
propylbenzimidazole (72) > 

[Physical Characteristics of the Compound (72)] 

'H-NMR (DMS0-d6, 5): 1 .03 (3H, t, J = 7.5Hz), 1.87 (2H,m), 2.79 (2H. t. J = 7.5H7.X 
'3.05 (3H, Frs): 4:60 (1 H, brs)," 4.87 (IH, brs), 5.40 (2H,'d', J = unknown), 6.38 "(IH, d, J = 

unknown), 7.05 (IH, brs). 7.20 (3H, m), 7.35 - 7.49 (3H, m), 7.60- 7.81 (2H m) ' 8 54 
(lH,brs). 

mp: 99°C. 

< Example 17-6; l-(2-ChlorobenzyI)-6-piperonylcarbamoyl-2-n-propylbenzimidazole (73) > 
[Physical Characteristics of the Compound (73)]. 

'H-NMR (CDCI3, 5): 1.01 (3H, t, J = 7.5Hz), 1.88 (2H, m), 2.78 (2H, t, J = 7.5Hz), 4.54 
(2H, d, J = 5Hz), 5.45 (2H,s), 5.95 (2H, s), 6.36 (IH, d. J = 7.5Hz), 6.44 (2H, t, J = 5Hz), 
6.75 - 6.85 (3H. m), 7.08 (IH, t, J = 7.5Hz), 7.23 (IH. t, J = 7.5Hz). 7.45 (IH, d, J = 
7.5Hz), 7.67 (IH. dd, J = 7.5, 2Hz), 7.78 (2H, d, J = 7.5Hz), 7.83 (IH, s). ' ' 
mp: 131 - 134°C. 

< Example 1 7-7; 1 -(2-Chlbrobenzyl)-6-phenylcarbamoyl-2-n-propylbenzimidazole (74) > 
[Physical Characteristics of the Compound (74)] 

'H-NMR (CDCI3, 5): 1.03 (3H, t, J = 7.5Hz). 1.90 (2H.m). 2.81 (2H. t, J = 7.5Hz), 5.47 
(2H. s). 6.40 (IH, d, J = 7.5Hz), 7.06 - 7.18 (2H, m), . 7.26 (IH. t, J = 7.5Hz), 7.35 (2H, t, J 
= 7.5Hz), 7.48 (IH, d, J = 7.5Hz). 7.64 (2H, d, J = 7.5Hz), 7.72 (IH, dd, J = 7.5 and 2Hz) 
7.85 - 7.95 (3H, m). . ' 

mp: 168°C. 

< Example 17-8; l-(2-ChlorobenzyI)-2-n-propyl-6-[(4-pyridylmethyl)carbamoyl] 
benzimidazole (75) > 



[Physical Characteristics of the Compound (75)] 

'H.-NMR(DMSO-d6,5): 0.93(3H,t,J = 7.5Hz), 1.76 (2H, m), 2.7S (2H, t. J = 7.5Hz), 
4.49 (2H, d, J = 5Hz), 6.42 ( 1 H, d, J = 7.5Hz), 7.22 ( 1 H, t, J = 7.5Hz), 7.27 (2H, d, J ^ ' •. • ■ : 
7.5Hz), 7.34 (lH,t, J = 7.5Hz), 7.57 (IH, d, J = 7.5Hz), 7.69 (IH, d, J = 7.5Hz), 7.80~(1H: ' 
d, J = 7.5Hz), 7.97 (IH, s), S.48 (2H, t, J = 7.5Hz), 9.03 (IH, t, J = 5Hz). 
mp: 170- 173°C. 

< Example 17-9; l-(2-Chlorobenzyl)-2-n-propyl-6-[(3-pyridylmethyl)carbamoyl] 
benzimidazole (76) > 

[Physical Characteristics of the Compound (76)] 

'H-NMR (DMS0-d6, 6): 0.95 (3H, t, J = 7.5Hz), 1.76 (2H, m), 2.80 (2H, t, J = 7.5Hz), 
4.50(2H,d, J = 5Hz), 5.60 (2H,s), 6.42 (IH, d, J = 7.5Hz), 7.23 (IH, t, J = 7.5Hz), 7.30- 
7.5S(2H,m), 7.57 (IH, d, J = 7.5Hz), 7.67- 7.74 (2H, m), 7.75 (IH, d, J = 7.5Hz), 7.97 
(IH, s), 8.46 (IH, d, J = 5Hz), 8.56 (IH, s), 9.0 (IH, t, J = 5Hz). 
mp: 193 - 195°C. 

< Example 17-10; l-(2-Chlorobenzyl)-6-[N-methyl-N-(2-pyridyl)carbamoyl]-2-n- 
propylbenzimidazole (77) > 

[Physical Characteristics of the Compound (77)] 

'H-NMR (DMS0-d6, 5): 0.90 (3H, t, J = 7.5Hz), 1.70 (2H, m), 2.73 (2H, t, J = 7.5Hz), 
3.40 (3H, s), 5.42 (2H, s), 6.23 (IH, d, J = 7.5Hz), 6.91 (IH, d. J = 7.5Hz), 6.98 (IH, m), 
7.15 - 7.25 (3H, m), 7.36 (IH, t, J = 7.5Hz), 7.46 - 7.57 (3H, m), 8.23 (IH, m). 
mp: 143 - 146°C. 

< Example 17-11; l-(2-ChIorobenzyl)-6-(homopiperidinocarbonyl)-2-n- 
propylbenzimidazole (78) > 

[Physical Characteristics of the Compound (78)] 

'H-NMR (CDCI3, 5): 1.03 (3H, t, J = 7.5Hz), 1.46 - 1.94 (1 OH, m), 2.80 (2H, t, J = 7.5Hz), 
3.32 (2H, brs), 3.64 (2H, t, J = 7.5Hz), 5.41 (2H, s), 6.42 (IH, d, J = 7.5H2), 7.07 (IH, t, J 
= 7.5Hz), 7.19 - 7.29 (3H, m), 7.45 (IH, t, J = 7.5Hz), 7.76 (IH, d, J ='7.5Hz). 
mp: 136 - 137°C. 

< Example 17-12; 1 -(3-Methylbenzyl)-2-n-propyl-6-[(2-pyridyhnethyl)carbamoyl] 
benzimidazole (79) > 

[Physical Characteristics of the Compound (79)] 

'H-NMR(CDCl3,6): 1.02 (3H, t, J = 7.5Hz), 1.88 (2H, m), 2.26 (3H, s), 2.81 (2H, 
t, J = 7.5Hz), 4.76 (2H, d, J = 5Hz), 5.36 (2H, s), 6.78 - 6.84 (2H, m), 7.07 (IH, d, J = 7.5 
Hz), 7.13 - 7.22 (2H, m), 7.33 (IH, d, J = 7.5 Hz), 7.57-7.72 (2H, m), 7.78 (IH, d, J = 7.5 - 
Hz), 7.94 (IH, s), 8.55 (IH, d, J = 5 Hz), 
mp: 129-131 °C. 



<ExampIe.l7-13;2-n-Butyl-l-(2-nuorobenzyl).6-[N-methyl-N-(2-pyridylmethyl)car^^^^^^^ 
benzimidazble (SO) > . 

[Physical Gliaracteristics of the Compound (80)] 

'H-NTAm (CDCI3, 5): 0.92 (3H, t, J = 7.5 Hz), 1.45 (2H, m), 1.83 (2H, m), 2.S6 (2H, t, J = 7.5 
Hz), 3.06 (3H,.brs), 4.61 (IH, brs), 4.86 (IH. brs), 5.37 (2H, brd). 6.62 (IH, brd), 6 97 (IH 
brs), 7.07 - 7.85 (SH, m), 8.57 (iH, d, J=5 Hz), 
mp: 97- 10Q°C. 

<Examplel744;l-(2-Clilorobenzyl)-2-ethyI-6-[(2-p)Tidylraethyl)c^^^^ 
(81)> 

[Physical Characteristics of the Compound (81)] ./ 

■H-NMR (CDCI3, 5): 1.43 (3H, t, J = 7.5 Hz), 2.84 (2H, q, J = 7.5 Hz), 4.76 (2H, d. J = 5 Hz). 
5,45 (2H, s). 6.37 (IH, d, J = 7.5 Hz), 7.07 (IH, t, J = 7.5 Hz), 7.19-7.28 (2H, m), 7.33 (IH, ' 
d, J = 7.5 Hz), 7.45 (IH, dd, J = 7.5 and 2 Hz), 7.62-7.75 (3H, m), 7.82 (IH d J = 7 5 Hz) ' 
7.89(lH,d,J = 2Hz),8.55(lH,d,J = 5Hz). . - 
mp: 167- 168 °C. 



<Example 17-15; 2-n-Butyl-l-(2-chIorobenzyl)-7-[(2-pyridylmethyI)carbamoyl] 
benzimidazole (82) > 

[Physical Characteristics ofthe Compound (82)] ■ • 

•H-NMR (CDCI3. 5): 0.93 (3H, t, J = 7.5 Hz),- 1.42 (2H, m), 1.83 (2H, m), 2.81 (2H, t, J = 
7.5 Hz), 4.44 (2H, d, J = 5 Hz), 5.70 (2H, s), 6. 13 (IH, dd, J = 7.5 and 2 Hz), 6.85 - 6.97 (3H 
m), 7.12 - 7.28 (4H, m), 7.34 (IH, d, J = 7.5 Hz), 7.62 (IH, dt, J = 7.5 and 2 Hz), 7.88 (IH d 
J = 7.5 Hz), 8.40 (IH, d, J = 5 Hz), 
mp: .112- 114 °C. 

<Examp]e 17-16; 2-Cyclopropyl-l-(2-fluorobenzyl)-6-(piperony]carbamoyl)ben2imidazoIe 
(83)> ... 

[Physical Characteristics of the Compound (83)] 

'H-NMR (DMSO - d6, 5): 1-05 (4H, m), 2.27 (IH, m), 4.38 (2H,d, J = 5 Hz), 5.71 (2H s) 
5.98 (2H, s), 6.73-6.91 (4H, m), 7.14 (IH, t, J = 7.5 Hz), 7.27 (IH. t, J = 7.5 Hz), 7.36 (iH,' 
m), 7.55 (IH. d. J = 7.5 Hz). 7.73 (IH, dd. J = 7.5 and 2 Hz). 8.04 (IH. s), 8.87 (IH t J = 5 
Hz). 

mp: 170-173 °C. . 

< Example 17-17; 2-[[l-(2-Chlorobenzyl)-2-ethylbenzimidazole-6-yl]carbonylaminomethyl]- 
pyridine 1 -Oxide (84) > 

[Physical Characteristics of the Compound (84)] 

'H-NMR (CDCI3. 5): 1.42 (3H, t. J = 7.5 Hz), 2.82 (2H, q, J = 7.5 Hz), 4.81 (2H, d, J = 7.5 



Hz), 5.43 (2H, s), 6.31 (IH, d, J = 7.5 Hz), 7.06 (IH, t, J = 7.5 Hz), 7.20-7.31 (3H, m), 7.44 
(IH, d, J = 7.5 Hz), 7.52 (IH, dd, J = 7.5 and 2 Hz), 7.65 (IH, dd, J = 7.5 and 2 Hz), 7.77 - 
7.S3 (2H, m), 7.96 (IH, t, J = 7.5 Hz), S.23 (IH, dd, J = 7.5 and 2 Hz). ^ ^ . 
mp: 204- 207 °C. 

< Example 17- IS; 2-n-Butyl-l-(i2-fluorobenzyI)-6-(2-pyridylmethylcarbamoyl)benzimidazol 
(85) > 

[Physical Characteristics of the Compound (85)] 

^H-NMR (CDCb, 5): 0.92.(3H, t, J = 7.5 Hz), 1.38 - 1.49 (2H, m), 1.77 - 1.88 (2H, m), 2.86 
(2H, t, J = 7.5 Hz), 4.78 (2H, d, J = 5 Hz), 5.46 (2H, s), 6.67 (IH, t, J = 9 Hz), 7.00 OIH, t, J = 
9 Hz), 7.13 (IH, t, J = 9 Hz), 7.19 - 7.31 (2H, m), 7.33 (IH, d, J = 9 Hz), 7.60 (IH, br peak), 
7.65 - 7.74 (2H, m), 7.79 (IH, d, J - 9 Hz), 7.97 (IH, d, J = 2 Hz), 8.58 (IH, d, J = 5 Hz), 
mp: 154-155 X. 

< Example 18; SjTithesis of 6-t-Butoxycarbonylamino-l-(2-chlorobenzyI)-2-n- 
propylbenzimidazole (86) > 

6-Carboxy-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (200mg) was suspended in 
t-butyl alcohol (5ml), then diphenylphosphorylazide (0.19ml) and diisopropylethylamine 
(0.21ml) were added at room temperature. The reaction mixture was refluxed for 4 hours. 
Then, the solution was separated into layers using ethyl acetate and water. After the organic 
layer was washed with water and dried, it was concentrated under reduced pressure. The 
residuum was developed and purified using column chromatography with ethyl 
acetate/hexane (1/10 1/3), re-crystallized in ethyl acetate/hexane arid 6-t- 
butoxycarbonylamino-l-(2-chloroben2yl)-2-n-propylben2imidazole (86) (165mg) was 
obtained. 

[Physical Characteristics of the Compound (86)] 
Colorless crystal. 

^H-NMR (CDCI3, 5): 0.98 (3H, t, J = 8 Hz), 1.50 (9H, s), 1.86 (2H, sextet, J = 8 Hz), 2.72 
(2H, t, J = 8 Hz), 5.38 (2H, s), 6.40 (IH, dd, J = 1, 8 Hz), 6.95 (IH, dd, J = 1, 10 Hz), 7.08 
(IH, dt, J = 1, 8 Hz), 7.24 (IH, dt, J = 1, 8 Hz), 7.28 (IH, d, J = 1 Hz), 7.45 (IH, dd, J = 1, 8 
Hz),7.66(lH,d,J=10Hz). 
mp: 166- 168 ^C. 

< Example 19; Synthesis of l-(2-Chlorobenzyl)-6-cyano-2-n-propylbenzimidazole (87) > 

Dichloromethane solution (1 mole concentration) (0.14ml) of titanium tetrachloride 
and triethylamine (0.36ml) were added to a tetrahydrofuran solution (4ml) of 6-carbamoyl-l- 
(2-chlorobenzyl)-2-n-propylbenzimidazoIe (200mg) at 0 °C, and the solution was stirred for 
two hours at 20°C. The reaction mixture was separated into layers using ethyl acetate and 
water. The organic layer was washed with water, dried and concentrated under reduced 
pressure. The residuum was developed and purified using column chromatography with 



''"^^^^^^ (l/IO ~ 1/3). The.material was re.crystallized using ethyl acetate/hexane 
and l-(2-chloroben2yl)-6-cyano-2-n-propylben2imida2ole (87) (140mg) was obtained. 
[Physical Characteristics of the Compound (87)] . ; 

Coloriess crystal 

'H-NW (CDCb, 5): 1.05 (3H, t, J = 8 Hz), 1.90 (2H, sextet, J = 8 Hz), 2 85 C^H t J = 8 

Hz),5.45(2H,s),6.42.(lH.dd,J=l,8Hz),7.15(lH;dt.J=1.8Hz),7.28(lH'dt J=l 8 
Hz). 7.48 (IH, s), 7.50 (IH. d, J = 10 Hz), 7.54 (IH, dd, J = 1, 8 Hz), 7.85 (IH. d J = 10 Hz) 
mp: 124- 126 °C. . 

< Example 20;, Synthesis of I-(2-Chlorobenzyl)-6-mesylamino-2-n-propylbenzimida2ole (88) 

l-(2-Chlorobenzyl)-2-n:propylben2imidazole (150mg) and triethylamine (61mg) 
were dissolved in methylene chloride (3ml). Methanesulfonyl chloride (70mg) was added to ' 
the mixture solution at room temperature, stirred for 1 hour, and then washed with diluted 
hydrochloric acid. After it was washed with water, it was dried and the solvent was removed 
through evaporation under reduced pressure. The solid residuum was filtered using ether 

[Physical Characteristics of the Compound (88)] 

'H-NMR. (CDCI3-CD3OD. 6): 0.94 (3H. t. J = 7.5 Hz). 1.76 (2H. m). 2.71 (2H, t. J = 7 5 Hz) 

2.81 (3H, s), 5.36 (2H,s). 6.40 (lH,d, J = 7.5 Hz). 6.98- 7.22 (4H,m). 7.40 (IH d J = 75 ' 
Hz), 7.59 (lH.d, J = 7.5 Hz). . 

mp: 191- 193 °C. . • 

< Example 21 ; Synthesis of 6-Acetylamino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole 

Acetic anhydride (62mg) was added to a methylene chloride (3ml) solution of 6- 
ammo-lK2-chlorobenzyl)-2-n-propylben2imidazoIe (150mg) and triethylamine (61mg) at 
room temperature, and the solution was stirred for one hour. After it was washed with water 
and dned. the solvent was removed through evaporation under reduced pressure. The 
residuum was crystallized with ether, and 6-acetylamino-l-(2-chloroben2yI)-2-n- 
propylbenzimidazole (89) (143mg) was obtained. 
[Physical Characteristics of the Compound (89)] 

'H-NMR (CDCI3. 6): I.OO (3H. t. J = 7.5 Hz). 1.86 (2H. m). 2.17 (3H, s), 2.73 (2H t J = 7 5 
Hz). 5.39 (2H, s), 6.43 (IH, d. J = 7.5 Hz), 6.98 - 7.11 (2H. m), 7.22 (IH. t, J = 7 5 Hz) 7 45 
(IH. d. J = 7.5 Hz). 7.59 (IH, brs). 7.68 (IH, d. J = 7.5 Hz), 7.84 (IH. d. J = 1 5 Hz) 
mp: 180- 182 °C. 

< Example 22; Synthesis of 6-Amino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (90) > - 

6-t-Butoxycarbonylamino-l-(2-chlorobenzyl)-2-n-propylben2imidazole(700mg) 
was dissolved ma mixture solvent of methylene chloride (1 0ml) and trifluoroacetic acid 



(Iml), and ihe solution was stirred for five hours at room temperature. A small amount of : . 
methylene chloride was added into the reaction solution, and the solution was washed with 
sodium carbonate aqueous solution. After it was dried, the solvent was removed tlirough^ -k 
evaporation. The residuum was crystallized using a mixture solvent of normal hexane and ::., 
ether, and 6-amino-l-(2'Chlorobenzyl)-2-n-propylbenzimida2ole (90) (455mg) was obtained. 
[Physical Characteristics of the Compound (90)] 

'U-m^R (CDCb, 5): 1.01 (3H, t, J = 7.5 Hz), 1.86 (2H, m), 2.73 (2H, t, J = 7.5 Hz), 5.30 
(2H, s), 6.41 (IH, d, J - 1.5 Hz), 6.48 (IH, d, J = 7.5 Hz), 6.66 (IH, dd, J = 7.5 and 1.5 Hz), 
7.10 (IH, t, J = 7.5 Hz), 7.25 (IH, t, J = 7.5 Hz), 7.46 (IH, d, J = 7.5 Hz), 7.57 (IH, d, J = 7.5 
Hz). 

mp: 121- 122 °C. 

< Example 23; Synthesis of l-(2-Chlorobenzyl)-2-n-propyl-6-ureidobenzimidazole (91) > 

By using the same method as described in Example 21, l-(2-chlorobenzyI)-2-n- 
propyl-6-ureidobenzimidazole (9 1 ) was produced. 
[Physical Characteristics of the Compound (91)] 

'H-KMR (DMS0-d6, 5): 0.93 (3H, t, J = 7.5 Hz), 1.72 (2H, m), 2.73 (2H, t, J = 7.5 Hz), 5.43 
(2H, s), 5.73 (2H, s), 6.42 (IH, dd, J = 7.5 and 1.5 Hz), 7.05 (IH, dd, J = 7.5 and 1.5 Hz), 
7.22 (IH, dt, J = 7.5 and 1 .5 Hz), 7.33 (IH, dt, J = 7.5 and 1 .5 Hz), 7.45 (IH, d, J = 7.5 Hz), 
7.50 (IH, s), 7.57 (IH, dd, J = 7.5 and 1.5 Hz), 8.50 (IH, s). 
mp: 198 "^C. 

< Production Example 12; Production of 3-Acetylamino-4-nitro-ethylben2oate > 

Acetyl chloride (9ml) was added to a mixture of 3-amino-4-nitro-ethylbenzoate 
(18.4g) and N,N-dimethylaniline (200ml) under ice-chilled conditions, and the solution was 
stirred for 2 hours at room temperature. It was stirred for another 2 hours at 50°C. The 
reaction solution was poured into the cold IN-hydrochloric acid, and then extraction was 
performed with ethyl acetate twice. After the organic layer was washed with IN- 
hydrochloric acid, then with water, and dried, the solvent was removed through evaporation 
under reduced pressure. The residuum was purified using silica gel column chromatography 
(eluate: ethyl acetate/hexane = 1/10 1/4) and thus, 3-acetylamino-4-mtro-ethylbenzoate 
(19.6g) was obtained. 

[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5): 1.42 (3H, t, J = 7.1 Hz), 2.32 (3H, s), 4.43 (2H, q, J = 7.1 Hz), 7.82 
(IH, dd, J = 1.8 and 8.7 Hz), 8.25 (IH, d, J = 8.7 Hz), 9.35 (IH, d, J = 1.8 Hz), 10.19 (IH, s). 

< Production Example 13; Production of 4-Nitro-3-phenylacetylamino-ethylbenzoate > 

By using the method of Production Examplel2, 4-nitro-3-phenylacetylamino- - 
ethylbenzoate (3.30g) was obtained from 3-amino-4-nitro-ethylben2oate (2.02g) and 
phenylacetyl chloride (1.87g). 



[Physical Characteristics of the Gompound] 

'H-NMR (CDaC5): 1.41 (3H. t, J = 7.2 Hz). 3.85 (2H, s),4.42 (2H, q, J = 7.2 Hz), 7.34 - 
7.49 (5H. m). 7:79 (1H, m). 8.19 (IH, d, J = 8.7 Hz), 9.39 (IH, d. J = 1.6 Hz), 10.15 (IH, s). 

< Production Example 14; Production of 3-[N-(2-chlorobenzyl)acety]amino]-4-nitro- 
ethylbenzoate > 

60% sodium hydride (0.406g) was added to an N,N-dimethylfonnamide (12ml) . 
solution of 3-acetylamino-4-nitro-ethylbenzoate (1 .706g) in an ice bath, and the solution was 
stirred for 40 minutes at room temperature. Then an N,N-dimethylformamide (10ml) 
solution of 2-chlorobenzyl bromide (1.806g) was added and the solution was stirred for three 
hours at room temperature. The reaction mixture was poured into cold IN-hydrochloric acid, 
then extraction was performed using ethyl acetate twice. The organic layer was washed with 
IN-hydrochloric acid, and then with water. After the solution was dried, the solvent was 
removed through evaporation under reduced pressure. The residuum was purified using silica 
gel column chromatography (eluate: ethyl acetate/hexane = 1/10- 1/4), and oily 3-[N-(2- 
chlorobenzyl)acetylamino]-4-nitro-ethylbenzoate (2.08g) was obtained. 
[Physical Characteristics of the Compound] 

"^'H^jmTcDorsFosifHrtrj^^^ 

= 14.5 Hz), 5.34 (IH, d, J= 14.5 Hz), 7. 1 6-7.44 (4H, m), 7.69(1H, d, J = 1.7 Hz), 7.94 (IH,' 
d, J = 8.4 Hz), 8.13 (IH, dd, J = 1.7 and 8.4 Hz). 

< Production Example 1 5 ; Production of 4-Nitro-3-[N-[2-(trifluoromethyl)benzyl] 
acetylaminojethylbenzoate > 

By using the method of Production Examplel4, 4-nitro-3-[N-[2- 
(trifluoromethyl)benzyl]acetylamino]ethylbenzoate (1 .82g) was obtained from 3- 
acet>'lamino-4-nitro-ethylbenzoate (1.49g) and 2-(trifluoromethyl)benzyl bromide (L69g) 
[Physical Characteristics of the Compound] ■ ' 

'H-NMR (CDCI3, 5): 1.37 (3H, t, J = 7.1 Hz), 1.96 (3H, s), 4.29-4.42 (2H, m), 4.78 (IH, d, J 
= 15.4 Hz), 5.40 (IH, d, J = 15.4 Hz), 7.38 (IH, t, J = 7.6 Hz), 7.51 - 7.58 (2H, m), 7.61 (IH, 
d, J = 1.7 Hz). 7.67 (IH, d, J = 7.8 Hz), 7.92 (IH, d. J = 8.4 Hz), 8.13 (IH, dd, J 1.7 and 8.4 
Hz). 

mp: 153.5- 158.0 °C. 

< Production Example 16: Production of 4-Nitro-3-[N-[4-(trifluoromethyl)benzyl] 
acetylamino]ethylbenzoate > 

By using the method of Production Examplel 4. 4-nitro-3-[N-[4- 
(trifluoromethyl)benzyl]acetylamino-ethylbenzoate (1.52g) was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (1 .50g) and 4-(trifluoromethyl)benzyl bromide (1 .7 1 g). - 
[Physical Characteristics of the Compound] 

•H-HMR (CDCI3, 5): 1.36 (3H, t, J = 7.1 Hz), 1.91 (3H, s), 4.32 - 4.43 (2H, m), 4.42 (IH, d, J 



= 14.6 Hz), 5.33 (IH, d, J = 14.6 Hz), 7.30 (2H, d, J = S.l Hz), 7.54 (2H, d, J = 8.1 Hz), 7.61 
(IH, d, J = 1 .8 Hz), 7.96 (IH, d, J = 8.4 Hz), 8.12 (IH, dd, J = 1.8 and 8.4 Hz). 

< Production Example 17; Production of 3-[N-(2-Cyanobenzyl)acetylamino]-4-nitro-benzoic 
Acid 2-Cyanobenzyl Ester > 

At room temperature, an N,N-dimethylformamide (10ml) solution of 3-acetylamino- 
4-nitro-benzoic acid (1.50g) was dripped into a slurt}' of 60% sodium hydride (0.802g) and 
N,N-dimethylformamide (10ml), and the mixture was stirred for 30 minutes. Next, an N,N- 
dimethylformamide (10ml) solution of 2-cyanobenzyl bromide (3.93g) was dripped into the 
solution, and the solution was stirred for 30 minutes. In the reaction solution, ethyl acetate 
was poured, and precipitated crystals were separated through filtration. The obtained. crystals 
were washed with ethyl acetate, then dissolved in chloroform. When the filtrate without solid 
materials was concentrated, 1.96g of yellow cr>'stals of 3-[N-(2-cyanobenzyl)acetylamino]-4- 
nitro-benzoic acid 2-cyanobenzyl ester was obtained. 
[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5): 1.92 (3H, s), 4.92 (IH, d, J - 4.8 Hz), 5.24 (2H, d, J = 4.9 Hz), 5.44 
(2H, dd, J = 7.9 and 2.9 Hz), 7.36 (IH, t, J = 7.5 Hz), 7.47 (IH, d, J = 7.7 Hz), 7.52 (IH, t, J = 
7.7 Hz), 7.56 - 7.62 (2H, m), 7.63 - 7.71 (2H, m), 7.76 (IH, d, J = 7.8 Hz), 7.80 (IH, d, J = . 
1.7 Hz), 7.99 (IH, d, J = 8.4 Hz), 8.25 (IH, dd, J = 8.4 and 1.8 Hz). 

< Production Example 18; Production of 4-Amino-3-(N-i-propylbutyrylamino)-ethylbenzoate 

> 

At room temperature, an N,N-dimethylformamide (10ml) solution of 3-butyTylamino-4-nitro- 
ethylbenzoate (2.00g) was dripped into a slurry of 60% sodium hydride (0.428g) and N,N- 
dimethylformamide (10ml), and the mixture was stirred for 30 minutes. Then, an N,N- 
dimethylformamide (10ml) solution of isopropyl iodide (1.46g) was dripped into the solution, 
and the solution was stirred for 5 days at 100 °C. The reaction solution was poured into a 
mixture solution of diluted hydrochloric acid (80g) and ethyl acetate (80g), then separated 
into layers. The obtained organic layer was washed with water (50g), and concentrated under 
reduced pressure. The residuum was pxirified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 4/1) and a preliminarily purified material (0.260g) of 4-nitro- 
3-(N-i-propylbutyrylamino)-ethylbenzoate was obtained. Subsequently, under room 
temperature, ethanol (3ml) and acetic acid (2ml) were added to the 3-(N-i- 
propylbutyrylamino)-4-nitro-ethylbenzoate (0.260g). Further, reduced iron (0.5 19g) was 
added to the solution, and the solution was refluxed by heating for four hours. Using filter 
aid, solids were removed, and the filtrate was concentrated. Ethyl acetate (30ml) and diluted 
hydrochloric acid (30ml) were added to the residuxmi, and the solution was separated into 
layers. Its organic layer was washed with water and concentrated under reduced pressure. - 
The residuum was purified using fi-actional thin film silica gel column chromatography 
(developing solvent: hexane/ethyl acetate = 1/1), and 0.06g of 4-amino-3-(N-i- 



[Physical Characteristics of the Compound] 

■H-NAm (CDCI3. 5): 0.82 (3H. t. J = 7.4 Hz), 1.01 (3H, d, J = 6.9 Hz), 1.24 (3H, d, J = 6 6 
Hz), 1.38 (3H, t. J = 7.0 Hz), 1.54'- 1.62 (2H, m), 1.87 - 2.04 (2H. m). 4.34 (2H q J = 7 0 
Hz), 4.45 (2H. s), 4.88 - 4.96 (IH, m), 6.78 (IH. d, J = 8.4 Hz). 7.64 (IH, d, J ='l 9 Hz) 7 87 
(IH.dd, J = 8.4aiid 1.9 Hz). 

< Production Example 19; Production of 3-Nitro-4-phenylacetylamino-ethylbenzoate > ■ 

By using the method of Production Examples, 3-nitro-4-phenyIacetylamino- 
ethylbenzoate (6.00g) was obtained from 4-amino-3-nitro-ethy]benzoate (4.04g) and 
phenylacetyl chloride (3.74g). . \ 

< Production Example 20; Production of N-BenzenesulfonyI-3-amino-4-nitrobeniamide > 

N,N'-carbony]diimidazole(28.9g) was added to an N,N-dimethylfomianiide (300ml) 
solution of 3-acetylamino-4-nitro-benzoic acid (20.0g), and the solution was stirred for 1 hour 
at room temperature. Further, benzenesulfonamide (28.00g) and diazabicycloundecene 
(27.16g) were added to the solutioii^ the solu tion was stirred for 4 dav.'; aMnn°r Th. 
solvent was removed through evaporation under reduced pressure. Chloroform and 10% 
sodium hydroxide aqueous solution were add^d to the residuum, and the mixture was stirred 
bnskly. 10%, hydrochloric acid was added to the aqueous layer and the aqueous layer was 
neutralized. Chloroform was added and the solution was stirred briskly. The precipitated 
crystals were separated through filtration, dried and thus, N-benzenesulfonyl-3-amino-4- 
nitrobenzam.ide (14.4g) was obtained'.' 
[Physical Characteristics of the Compound] 

'H-NMR(DMSO-d6,5):6.93(lH,dd,J=1.8 and 9.0Hz). 7.43 (IH.d, J =1.8Hz) 7 52 
(2H,brs). 7.65 (2H,.t, J=7.5Hz), 7.74(1H. t. J=7.5Hz). 7.98 - 7.82 (3H, m), 12.74 (IH. s). 

< Production Example 21 ; Production of N-Benzenesulfonyl-3-(biphenyl-4-ylmethylamino)- 
4-nitroben2amide Potassium Salt > 

20% potassium hydrogencarbonate aqueous solution (56.5g) and 4- 
bromomethylbiphenyl (11. 5g) were added to a iriethanol (150ml) solution of N- 
benzenesulfonyl-3-amino-4-mtrobenzamide (lO.Og). and the solution was stirred for 3 hours 
at 70 °C. The solution was cooled, its precipitated crystals were separated through filtration 

and dried, and 4.27g of N-beilzenesulfonyl-3-(biphenyl-4-ylmethylamino)-4-mtroben2amide 
potassium salt was obtained. 

[P'hysical Characteristics of the Compound] ■ 

'H-NMR (DMS0-d6, 5): 4.65 (2H, d, J = 5.8Hz). 7.19 (IH, d, J = 8.9Hz). 7.33 - 7 42 (4H 
m), 7.57 - 7.71 (4H. m), 7.75 - 7.81 (2H. m), 8.02 (IH, d. J =-8.9Hz). 8.61 (IH br t) 
IR(Nujol): 1598 cm-' ' 



< Production Exaniple 22; Production of N-Benzenesulfonyl-4-anTino-3-(biphenyl-4- 
yImethylamino)benzamide Potassium Salt > 

5% palladium / carbon (0.64g) was added to a mixture of N-benzenesulfonyl-3- ^ 
(biphenyl-4-ylmethylanlino)-4-nit^obenzamide potassium salt (4.27g), 20% potassium 
hydrogencarbonate aqueous solution (10.7g), and metlianol (200ml). The solution was then 
stirred for 14 hours at 35°C under a hydrogen environment. The precipitated crystals were 
dissolved when a mixture solution of acetone and water (acetone/water = 5/2, 400ml) was 
added and its solids were separated through filtration. The filtrate was concentrated, the 
precipitated crystals were separated through filtration and dried, and thus, N- 

benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylammo)benzamide potassium salt (3.15g) 
was obtained. 

[Physical Characteristics of the Compound] 

^H-NMR (DMS0-d6, 5): 4.31 (2H, d, J = S.VHz), 4.85 (2H, s), 4.91 (IH, br t, J = 5.7Hz), 
6.45 (IH, d, J = 7.9Hz), 7.07 (IH, s), 7.13 (IH, d, J = 7.9Hz), 7.29 - 7,36 (4H, m), 7.43 - 7.47 
(4H, m), 7.60 (2H, d, J = 8.1Hz), 7.65 (2H, d, J = 7.6Hz), 7.73 - 7.76 (2H, m). 
IRCNujol): 1574 cm"' 

< Production Example 23; Production of N-(2-Pyridylmethyl)-4-acetylamino-3- 
nitrobenzamide > 

Oxylyl chloride (1 .25g) was dripped into a methylene chloride (1 5ml) solution of 4- 
acetylamino-3-nitro-benzoic acid (l.OOg) and N,N-dimethylformamide (0.20g) under ice- 
chilled conditions. Furthermore, the solution was stirred for 1 hour at room temperature. The 
reaction solution was concentrated, diisopropyl ether was added, and crystals were formed. 
These crystals were added to a methylene chloride (15ml) solution of 2-aminomethylpyridine 
(0.483g) and triethylamine (0.35g). After the solution was stirred for 1 hour at room 
temperature, the organic layer was washed with water (100ml x twice), and with a sodium 
hydrogencarbonate aqueous solution (100ml). The organic layer was condensed and 0.99g of 
N-(2-pyridyknethyl)-4-acetylamino-3-nitrobenzamide was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5): 2.33 (3H, s), 4.76 (2H, d, J = 4.8Hz), 7.25 (IH, dd, J = 5.0 and 7.2Hz), 
7.34 (IH, d, J = 7.9Hz), 7.71 (IH, dt, J = 1.8 and 7.8Hz), 7.84 (IH, s), 8.14 (IH, dd, J = 2.1 
* and 8.8Hz), 8.58 (IH, d, J = 4.9Hz), 8.77 (IH, d, J = 2.1Hz), 8.90 (IH, d, J = 8.0Hz), 10.47 
(lH,s). . 

< Production Example 24; Production of N-(2-pyridylmethyl)-4-acetylamino-3- 
aminobenzamide > 

5% palladium / carbon (2.53g) was added to a methanol (150ml) solution of N-(2- 
pyridyhnethyl)-4-acetylamino-3-nitrobenzamide (10. Og), and the solution was stirred for 15 - 
hours at 60''C under a hydrogen environment. The solids were separated through filtration, 
the residuum, which was obtained by concentrating the filtrate, was purified using silica gel 



chromatography (eluate: ethyl acetate/niethaiiol = 7/3), and thus, S.02g of N-(2-: ^ 
pyridylmethyi)-4-acetyIamino-3-aminobenzamide was obtained. 
[Physical Characteristics of the Compound] . 

'H-NMR (DMSO-d6:5): 2;06 (3H. s), 4.52 (2H, d. J=5.9Hz), 5.09 (2H, s), 7.10 (IH. dd, J = 
1.9 and 8.2Hz), 7.22 - 7.30 (3H. m), 7.3S (IH, d, J = S.2Hz), 7.75 (IH, dt, J = 1.7 aiid 7.6Hz), 
8.50(lH,d,J = 4.6Hz),8.S4(lH,t, J = 5.8Hz),9.I9(lH, s). • ' 

< Production Example 25; Production of N-(2-Pyridylmethyl)-4-acetylamino-3-(4- 
benzyloxybenzylamino)benzamide > 

4-Benzyloxybenzyl chloride (1.31g) and sodium hydrogencarbonate (l.lSg) were 
added to an N,N-dimethylformamide (10ml) solution of N-(2-pyridylmethyl)-4-acetylamino- 
3-aminobenzamide (O.SOg), and the solution was stirred for 2 hours at 90 °C. Chloroform 
and water were added into the reaction solution and extraction was performed using 
chloroform. The organic layer was washed with water, concentrated, and purified using silica 
gel column chromatography, and thus, 0.434g of N-(2-pyridylmethyl)-4-acetylamino-3-(4- 
ben2yloxybenzylamino)benzamide was obtained. 
[Physical Characteristics of the Compound] 

"'"^'H=M^p^adO)rTo7(^^ 

(2H, s), 5.68 (IH, t. J = 5.6Hz). 6.97 (2H. d, J = 8.6Hz), 7.14 (2H, m), 7.25 (2H, dd, J = 3.4 
and 7.4Hz), 7.32 (4H, t, 7.5Hz), 7.38 (2H, t, J = 7.1Hz), 7.44 (2H, d, J = 7.2Hz), 7.72 (IH, dt, 
J = 1.8 and 7.7Hz), 8.49 (IH, dd, J =1.9 and 5.3Hz), 8.89 (IH, t, J = 5.9Hz), 9.28 (IH, s).' 

< Production Example 26; Production of N-(2-Pyridyhnethyl)-4-acetylamino-3-(3,4- 
methylenedioxybenzylamino)benzamide> 

3,4-Methylenedioxybenzyl chloride (0.962g) and sodium hydrogencarbonate 
(0.710g) were added to an N,N-dimethylformamide solution (10ml) of N-(2-pyridylmethyI)- 
4-acetylamino-3-aminobenzamide (0.80g), and the solution was stirred for four hours at 
80°C. Chloroform and water were added into the reaction solution and extraction was 
performed using chloroform. The organic layer was washed with water, concentrated, and 
purified using silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1), and 
thus, 0.49g of N-(2-pyridyhnethyl)-4-acetylamino-3-(3,4- 
methylenedioxybenzylamino)benzamide was obtained. 
[Physical Characteristics, of the Compound] 

■H-NMR (DMS0-d6, 5): 2.08 (3H, s), 4.29 (2H, s), 4.52 (2H, d, J = 5.9Hz), 5.27 (IH, s), 
5.97 (2H, s), 6.84 - 6.88 (2H, m), 6.96 (IH, s), 7.10 (IH, d, J= 1.3Hz), 7.13 (IH, dd, J= 1 6 
and 8.2Hz). 7.25 - 7.32 (3H, m), 7.76 (IH, dt, J = 1.2 and 7.6Hz), 8.51 (IH, d. J = 4.8Hz) 
8.90(lH,t.J = 5.8Hz),9.28(lH,s). . 

< Production Example 27; Pi-oduction of N-(2-Pyridyhnethyl)-4-acetylamino-3-[4-(l,2,3- 
thiadiazole-4-yl)benzylamino]benzamide> 



4-(4-Bromomethylphenyl)-l ,2 J.-lhiadiazole (1 .OSg) and sodium hydrogencarbonate 
(0.7 lOg) were added to a methanol (10ml) solution of N-(2-pyridylmethyl)-4-acetylaminoo- 
aminobenzamide (O.SOOg), and the solution was stirred for 1 hour at 70°C. The reaction 
solution was concentrated and purified using silica gel column chromatography (eluate: ethyl 
acetate/methanol = 9/1), and 0.830g of N-(Z-p>Tidylmethyl)-4-acetylamino-3-[4-(l,2,3- 
thiadiazole-4-yl)benzylamino]benzamide was obtained. 
[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5): 2.11 (3H, s), 4.43 - 5.56 (2H, m), 5.92 (IH, t, J = 5.9Hz), 7.51 (IH, d, J 
= 1.4Hz), 7.15 (IH, dd, J = 1.6 and 8.1Hz), 7.22 (2H, dd, J = 1.9 and 8.1Hz), 7.33 (IH, d, J = 
8.1Hz), 7.57 (2H, d, J - 8.1Hz), 7.69 (IH, dt, J = 1 .8 and 7.7Hz), 8.09 (2H, d, J = 8.2Hz), 
8.47(lH,dd,J = 1.9and5.2Hz), 8.89(lH,t, J = 5.9Hz), 9.34 (lH,s), 9.58 (IH, s). 

< Production Example 28; Production of N-Benzenesulfonyl-4-acetylamino-3- 
nitrobenzamide > 

N,N'-carbonyldiimidazole (14.45g), was added to an N,N-dimethylfonnamide 
(300ml) solution of 4-acetylamino-3-nitro-benzoic acid (lO.OOg), and the solution was stirred 
for 1 hour at room temperature. Then, benzenesulfoneamide (14.03g) and 
diazabicycloundecene (13.58g) were added into the solution, and the solution was stirred for 
72 hours at 100°C. After chlorofomi and water were added into the solution and the solution 
was separated into layers, the residuum, which was obtained by concentrating the organic 
layer, was purified using silica gel column chromatography (eluate: ethyl acetate / methanol = 
4/1), and thus, 12.67g of N-benzenesulfonyl-4-acetylamino-3-nitrobenzamide was obtained. 
[Physical Characteristics of the Compound] - 

'H-NMR (DMS0-d6, 5): 2.08 (3H, s), 7.39 - 7.47 (3H, .m), 7.65 (IH, d, J - 8.5Hz), 7.84 
(2H, dd, J = 1.4 and 7.7Hz), 8.11 (IH, dd, J =1.9 and 8.4Hz), 8.38 (IH, d, J = 1.9Hz), 10.34 
(lH,s). 

< Production Example 29; Production of N-Benzenesulfonyl-4-acetylamino-3- 
aminobenzamide > 

- N-benzenesulfonyl-4-acetylamino-3-nitrobenzamide (12.67g) was dissolved with 
methanol (200ml) and water (30ml), and potassium hydrogencarbonate (7.59g) was added. 
The solution was hydrogenated with a 5% palladium/carbon (2. 53g) catalyst under a 
hydrogen environment for 24 hours at 40°C. The solids were separated through filtration, the ' 
residuum, which was obtained by concentrating the filtrate, was purified using silica gel 
column chromatography (eluate: ethyl acetate/methanol = 4/1), and 6.72g of N- 
benzenesulfonyl-4-acetylaniiho-3-aininobenzaniide was obtained. 
[Physical Characteristics of the Compound] 

^H-NMR (DMS0-d6, 5): 2.06 (3H, s), 7.07 (IH, dd, J = 1.8 and 8.3Hz), 7.17 (IH, d, J = 
1.8H2),7.44(lH,d, J = 8.3Hz),7.61 (2H, t),.7.68 (IH, t), 7.96 (2H, d, J=7.5Hz), 9.19 (IH, 
s). 



IR (Nujol): 1 682 cm-' 



< Production Example 30; Production of N-Benzenesulfonyl-4-acetylamino-3-(2- 
nitrobenzylamino)benzamide > 

By using the metliod of Production Example 32, N-ben2enesulfonyl-4-acetylamino- 
3-(2-nitrobenzylamino)benzamide (0.79g) was obtained from N-benzenesulfonyl-4- 

acetylamino-3-aminobenzamide (0.60g) and 2-nitrobenzyl bromide (0.52g). , : 
[Physical Characteristics of the Compound] 

•H-NMR (DMS0-d6, 5): 2.08 (3H. s), 4.72 (2H, d, J = 5.0Hz), 5.92 (IH, s), 6.86 (IH, s), 
•7.13 (1H. d, J = 8.1Hz). 7.31 (IH. d. J = 8.0Hz), 7.49 - 7.58 (3H. m), 7.60 (2H, d, J = .7.6Hz), 
7.66 (IH, t, J = 7.4Hz), 7.86 (2H, d, J = 7.7Hz), 8.1 1 (IH. d, J = 8.3Hz), 9.37 (IH, s). 

< Production Example 31; Production of N-Benzenesulfonyl-4-acetylamino-3- 
benzylaminobenzamide > . 

By using the method of Production Example 32, N-benzenesuIfonyl-4-acetylamino- 
3-benzylaminobenzamide (0.38g) were obtained from N-benzenesulfonyl-4-acetylamino-3- 
aminobenzamide (0.60g) and benzyl bromide (0.47g). - 

IPh^sicarChafacteristics^^heC^^^ ~ , ~~ 

'H-NMR (DMS0-d6. 5): 2.07 (3H. s), 4.35 (2H. d, J = 5.5Hz), 5.73 (IH. s), 7.06 (IH. s). 
7.14 (IH, d, J = 8.3Hz), 7.21-7.28 (2H, m), 7.32 (2H, t, J = 7.3Hz), 7.37 (2H, d, J= 7.6Hz), 
7.53 (2H. t. J = 7.4Hz), 7.59 (IH. t, J = 7.0Hz). 7.88 (2H, d, J = 7.7Hz). 9.29 (IH s) 12 34 
(lH,s). 

< Production Example 32; Production of N-BenzenesuIfonyl-4-acetylamino-3-(2,4- 
difluoroben2ylamino)benzamide > 

A methanol (7ml) solution of N-benzenesulfonyl-4-acetylamino-3-aininoben2arhide (0.60g). 
2,4-difluorobenzyl bromide (0.656g), and potassium hydrogencarbonate (0.423g) was stirred 
for 1 hour at 60°C. The reaction solution was concentrated, its residuum was purified using 
silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1), and thus, 0.370g of 

N-ben2enesulfonyl-4-acetylamino-3-(2,4-difluorobenzylamino)benzamide was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (DMS0-d6, 5): 2.05 (3H, s), 4.34 (2H, d. J = 5.5Hz). 5.60 (IH, s), 7.02 (IH, t, J = 
8.0Hz), 7.06 (IH, s), 7.16 - 7.27 (3H, m), 7.38 - 7.51 (4H, m), 7.82 (2H. d. J = 7.2Hz) 9 27 
(IH, s). 12.35 (IH, s). 

< Production Example 33; Production of N-Benzenesulfonyl-4-acetylamino-3-(4- 
nitrobenzylamino)benzaniide > 

By using the method of Production Example 32, N-benzenesulfonyl-4-acetylamino- - 
3-(4-nitrobenzylamino)ben2amide (0.52g) was obtained from N-ben2enesulfonyl-4- 
acetylamino-3-aminobenzamide (0.50g) and 4-nitrobenzyl bromide (0.436g). 



[Physical Characteristics of the Compound] 

'H-NMR (DMS0-d6, 5): 2.09 (3H, s), 4.54 (2H, d, J = S.OHz), 6.10 (IH, s), 6.89 (IH, d, J = ' 
1 .SHz), 7.14 (IH, dd, J = LS and 8.2Hz), 7.39 (IH, d, J = 8.2Hz), 7.58 - 7.65 (4H, m), 7.68 
(IH, t, J = 7.6Hz), 7.92 (2H, dd, J = 1.4 and 7.4Hz), 8.20 (2H, d, J = 8.7H2), 9.36 (IH, s), ^ 
12.28 (lH,s), 

< Production Example 34 ; Production of N-Benzenesulfonyl-4-acetylamino-3-[4-(l,2,3- 
thiadiazole-4-yl)benzylamino]benzamide > 

By using the method of Production Example 32, N-ben2enesulfonyl-4-acetylamino- 
3-[4-(l,2,3-thiadia2oJe-4-yl)benzylamino]benzamide (0.38g) was obtained from N- 
benzenesulfonyl-4-acetylamino-3-aminobenzamide (0.50g) and 4-(4-bromomethylphenyl)- 
l,2,3-thiadiazole(0.45g). 
[Physical Characteristics of the Compound] 

^H-NMR(DMSO-d6,5): 2.10 (3H, s), 4.46 (2H, d, J = 5.3Hz), 5.96 (IH, s), 7.03 (IH, s), 
7.14 (IH, dd, J = 1.7 and 8.2Hz), 7.40 (IH, d, J = 8.0Hz), 7.52 - 7.61 (4H, m), 7.65 (IH, t, J = 
7.1Hz),7.93(2H,d,J = 7.6Hz),8.10(2H,d,J = 8.2Hz), 9.35 (IH, s), 9.58 (IH, s), 12.31 
(IH, s). 

< Production Example 35; Production of 3-Amino-2-nitro-ethylbenzoate > 

A mixture of 3-acetylamino-2-nitro-benzoic acid (20.2g), 97% sulfuric acid (11. 4g), 
and ethanol (300ml) was stirred for 23 hours as it was refluxed by heating. Under reduced 
pressure, 100ml of ethanol was removed through evaporation. After the solution was cooled 
down to room temperature, the reaction solution was poured into ice water (200ml) 
containing sodium hydrogencarbonate. Precipitated cr>'stals were separated through filtration 
and washed with water. Furthermore, the crystals were dispersed in a 1 to 2 mixture solution 
(30ml) of ethyl acetate and hexane. The crystals were then separated through filtration, 
washed with hexane, and subsequently dried. 1 8.0g of 3-amino-2-nitro-ethylbenzoate was 
obtained. 

[Physical Characteristics of the Compound] 

^H-NMR (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 4.37 (2H, q, J = 7.1Hz), 6.41 (2H, br s), 6.83 
(IH, d, J = 8.7Hz), 8.00 (IH, dd, J = 1.8 and 8.7Hz), 8.85 (IH, d, J = 1.8Hz). 

< Production Example 36; Production of 3-Acetylamino-2-nitro-ethylbenzoate > 

Acetyl chloride (13ml) was dripped into a solution of 3-amino-2-nitro-ethylbenzoate 
(2.98g) and N,N-dimethylaniline (20ml) in an ice bath. The solution was stirred for 48 hours 
at room temperature. The reaction solution made acidic by adding 10% hydrochloric acid, 
extraction was performed with ethyl acetate (twice), and the organic layer was washed with 
water (3 times). Under reduced pressure the solvent was removing and a residuum was 
obtained. Crystals were formed fi-om the residuum by adding hexane. The crystals were 
separated through filtration, washed with hexane, dried, and thus, 3.30g of 3-acetylamino-2- 



nitro-elhylbenzoate was obtained. 

[Physical Characteristics of the Compound] ■ 
%NMR (CDGi3, S): 1.42 (3H, t), 2:33- (3H, s),. 4.42 (2H, q), 8.27 (IH, dd, J = 1.9 and 
8.9Hz), S.89 (1H, d; J = 1.9Hz), 8,91(1M, d, J = 8.9Hz)J0.54 (IH^ 



< Production Example 3 7; Production of 4- Acetylamino-3-amino-ethyIbenzoate > 

Under a hydrogen environment, a mixture of 3 -acetylamino-2-nitro-ethylbenzoate 
(149.4g), 5% palladium/carbon (14.9g), and ethanol (1500ml) was stirred for 15 hours. 
Solids were separated through filtration, a residuum was obtained by concentrating the 
filtrate, the obtained residuum was dissolved , with a small amount of ethanol, and diisopropyl 
ether was added. Precipitated crystals were separated through filtration, dried, and thus, 
1 14.4g of 4-acetylamino-3-amino-ethylbenzoate was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR(DMSO-d6, 5): 1.27 (3H, t). 2.05 (3H, s). 4.23 (2H, q), 5.19 (2H, s), 7.13 (IH, d; 
. J = 8.2Hz), 7.35 (IH, s), 7.47 (IH, d, J =:8.2Hz). 9.19 (IH, s). . 

< Example 24; Synthesis of l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 

--(92j^— — ^ — — - - — — —7-- - - 

: Ethanol (20ml), acetic acid (1 1ml), and reduced iron (3.07g) were add6d into 3-[N- 
(2-chlorobenzyl)acetylamino]-4-nitro-ethylbenzoate (2.G7g), and the solution was refluxed 
for four hours. Solid were separated through filtration, and washed with ethanol. After the 
filtrate was concentrated, a sodium hydrogencarbonate aqueous solution was added to the ; 
residuum, and extraction was performed with ethyl acetate. After it was dried, the solvent 
was removed through evaporation under reduced pressure. The residuum was purified using 
silica gel column chromatography (eluate: hexane/ethyl. acetate = 100/0 ~ 70/30) and thus, 1- 
(2-chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (92) (1 .46g) was obtained. 
[Physical Characteristics of the Compound(92)] . 

•H-NMR (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 2.57 (3H. s), ,4.37 (2H. q, J = 7.IH2), 5.46 
(2H, s), 6.41 (IH, d, J = 7.8Hz), 7.10 (1H, t, J = 7.8Hz), 7.25 (IH, t), 7.47 (IH, d,'j = 
8.0Hz), 7.75 (lH,d, J = 8.4Hz), 7.94 (lH,s), 8.00 (lH,dd. J =1.5 and 8.4H2). ' ' ' 

< Example 25; Synthesis of 6-Ethoxycarbonyl-l-methyl-2-n-propylbenzimidazole (93) > 

By using the method of Production Example 14, a preliminarily purified material of 

3- (N-methylbutyrylamino)-4-nitro-ethylbenzoate (l.OOg) was obtained fi-om 3-butyrylamino- 

4- nitro-ethylben2oate (1 .OOg) and methyl iodide (0.843g). Subsequently, by using the 

method of Example24, 6-ethoxycarbonyl-l-methyl-2-n-propylbenzimidazole (93) (0.56g) 
was obtained. 

[Physical Characteristics of the Compound(93)] _ 
'H-NMR (CDCI3, 6): 1.08 (3H, t, J = 7.4Hz), 1.43 (3H, t, J = 7.0Hz), 1.89 - 1.97 (2H, m), 
2.89 (2H, t, J = 7.7Hz), 3.79 (3H, s), 4.38 - 4.44 (2H, m), 7.71(lH„d, J = 8i4Hz), 7.96 (IH, 



dd, J = S.4 and 1 .5Hz,), S.05 ( 1 H, d, J = 1 .4Hz). 



< Example 26; Synthesis of l-n-Butyl-6-elhoxycarbonyl-2-n-propylbenzimidazole (94) > 

Under room temperature, an N,N-dimethylformamide (10ml) solution of 3- 
butyTylamino-4-nitro-ethylbenzoate (l.S6g) was dripped into a slurry of 60% sodium hydride 
(0.428g) and N,N-dimethylformamide (10ml), and the solution was stirred for 30 minutes at 
room temperature. Then, an N,N-dimethylf6rmamide (10ml) solution of n-butyl iodide 
(1.97g) was dripped into the solution and the solution was heated for 13 hours at 50°C. The 
reaction solution was poured into a mixture solution of diluted hydrochloric acid (70g) and 
ethyl acetate (70g) and extraction was perfonned. The obtained organic layer was washed 
with water (twice), dried, concentrated under reduced pressure, and a preliminarily purified 
material (2.59g) of 3-(N-n-butylbutyrylamino)-4-nitro-ethylbenzoate was obtained. 
Subsequently, by using the method of Example 24, l-n-butyl-6-ethoxycarbonyI-2-n- 
propylbenzimidazole (94) (0.81 g) was obtained. 
[Physical Characteristics of the Compound(94)] 

^H-NMR (CpCh, 5): 0.98 (3H, t, J = 7.4Hz), 1.08 (3H, t, J - 7.4Hz), 1.43 (3H, t, J = 7.1Hz), 
1.75 - 1.83 (2H, m), 1.91-1.98 (2H, m), 2.88 (2H, t, J = 7.6Hz), 4.15 (2H, t, J = 7.5Hz), 4.42 
(2H, q, J = 7.2Hz), 7.73 (IH, d, J = 8.4Hz), 7.96 (IH, dd, J= 8.5 and 1.5Hz), 8.06 (IH, d, J = 
1.4Hz). 

< Example27; Synthesis of l-(3-ChIorobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole 
(95)> 

By using the method of Production Example 14, a preliminarily purified material of 
3-[N-(3-chloroben2yl)butyrylamino]-4-nitro-ethylbenzoate was obtained fi-om 3- 
butyr>damino-4-nitro-ethylbenzoate (1.86g) and 3-chlorobenzyl bromide (1.64g). Without 
purification, this material was changed to l-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole (95) (0.57g) by using the method of Example 24. 
[Physical Characteristics of the Compound (95)] 

^H-NMR (CDCI3, 5): 1.02 (3H, t, J - 7.4Hz), 1.39 (3H, t, J = 7.1Hz), 1.85 - 1.92 (2H, m), 
2.80 (2H, t, J = 7.5Hz), 4.38 (2H, q, J = 7.1Hz), 5.37 (2H, s), 6.86 (IH, d, J = 7.4Hz), 7.04 
(IH, s), 7.21 - 7.29 (2H, m), 7.77 (IH, d, J = 8.4Hz), 7.96 (IH, d, J = L2Hz), 7.99 (IH, dd, J 
= 8.5andl.5Hz). 

< Example 28; Synthesis of l-Benzyl-6-ethoxycarbonyl-2-n-propylbeiizimida2ole (96) > 

By using the method of Production Example 14, 3-[N-ben2ylbutyrylamino]-4-nitro- 
ethylbenzoate was obtained fi-om 3-butyrylamino-4-nitro-ethylbenzoate (1.86g) and benzyl 
bromide (1.36g). Without purification, this material was changed to l-benzyl-6- 
ethoxycarbonyl-2-n-propylbenzimidazole (96) (0.97g) by using the method of Example 24. - 
[Physical Characteristics of the Compound (96)] 

^H-NMR (CDCI3, 5): 1.01 (3H, t, J = 7.4Hz), 1.39 (3H, t, J = 7.1Hz), 1.83 - 1.91 (2H, m), 



^'^' ^ "7;^"^)' ^-^l^^H, q, J = 7.1 Hz), 5.40 (2H, s), 7.03 (IH, d, J = 6.4Hz), 7,2S - 
7.33 (3H, m), 7.76 (IH, d, J = S.4Hz), 7.9S (IH, dd, J = 8.4 and 1 .2Hz), S.OO (IH, s). 

< E.\ample 29; Synthesis of l-(4-Chlorobenzyl)-6-ethoxycarbonyl-2-n-pr6pylbenzimidazole 
(97)> , . .. 

■ By using the method of Production Example 14, 3-[N-(4- 
chlorobenzyl)but>'ry]amino]-4-nitr6-ethylbenzoate was obtained from 3-butyrylamino-4- 
nitro-ethylbenzoate (1 .86g) and 4-chlorobenzyl bromide (1 .64g). Without purification, this 
material was changed to l-(4-chlorobenzyI)-6-ethoxycarbonyl-2-n-propylbenzimidazole (97) 
(1.06g) by using the method of Example 24. / 
[Physical Characteristics of the Compound (97)] 

'H-NMR (CDCI3, 6): 1.02 (3H, t, J = 7.4Hz), 1.39 (3H, t, J = 7.1Hz), 1.83 - 1.92 (2H, m), 
2.80 (2H, t. J = 7.8Hz), 4.38 (2H, q, J = 7.5Hz), 5.36 (2H, s), 6.96 (2H, d, J = 8.2Hz), 7.29 
(2H, d, J = 8.3Hz), 7.76 (IH, d, J = 8.4Hz), 7.96 (IH, d, J = 1.2Hz), 7.99 (IH, dd, J = 8.3 and 
1.2Hz). . 

< Example 30; Sjoithesis of 6-Ethoxycarbonyl-2-methyl-l -[2-(trifluoroihethyl)benzyl] 
°°b"enziinida^61e"(9'8)~>' - - - --^ - 

By using the method of Example 24, 6-ethoxycarbonyl-2i-methyl-l -[2- 
(trifluoromethyl)benzyl]benzimidazole (98) (1.32g) was obtained from 4-nitro-3-[N-[2- 
(trifluoromethyl)benzyl]acetylamino]ethylbenzoate (1.82g). . 
[Physical Characteristics of the Compound (98)] 

'H-NMR (CDCI3, 6): 1.38 (3H, t, J = 7.1Hz), 2.53 (3H, s), 4.37 (2H, q, J = 7.1Hz), 5.58 (2H, 
s), 6.47 (IH, d, J = 7.1Hz), 7.36 (IH, t, J = 7.5Hz), 7.41 (IH, t, J - 7.5Hz), 7:75 - 7.97 (2H, 
m), 7.94 (IH, d, J = l.OHz), 8.02 (IH, dd, J = 1.6 and 8.6Hz). 

< Example 3 1 ; Synthesis of 6-Ethoxycarbonyl-2-methyl- l-[4-(trifluoromethyl)benzyl] 
benzimidazole (99) > 

By using the method of Example 24, 6-ethoxycarbonyl-2-methyl-l -[4- 
(trifluoromethyl)benzyl]benzimida2ole (99) (1 .22g) was obtained from 4-nitro-3-[N-[4- 
(trifluoromethyl)benzyl]acetylamino]ethylben2oate (1.52g). 
[Physical Characteristics of the Compound (99)] 

'H-NMR (CDCI3. 5): 1.39 (3H, t, J = 7.1Hz), 2.58 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.44 (2H, 
s), 7.15 (2H, d, J = 8.2Hz), 7.59'(2H, d, J = 8.2Hz), 7.75 (IH, d, J = 8.3Hz), 7.97 (IH, s), 8.00 
(lH,dd,J=1.5aiid8.5Hz). 

< Example 32; Synthesis of 1 -(3 ,4-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (100) > . - 

By using the method of Production Example 14, 3-[N-(3j4- 
dichlorobenzyl)acetylaniino]-4-nitro-ethylben2oate was obtained from 3-acetylamino-4-nitro- 



eihylbenzoale (1 .50g) and 3,4-dichloroben2yl bromide (1 .74g). Without purification, this ' 
material was changed to l-(3,4-dichloroben2yl)-6-ethoxycafbonyl-2-methylbenzimida2ole 
(100) (0.76g) by using the method of Example 24. 
[Physical Characteristics of the Compound (1 00)] 

^H-NMR (CDCb, 5): 1.40 (3H, t, J = 7.1Hz), 2.58 (3H, s), 4.39 (2H, q, J - 7.2Hz), 5.33 (2H, 
s), 6.84 (IH, dd, J = 8.4 and 2.3Hz), 7.16 (2H, d, J = 2.0Hz), 7.39 (IH, d, J = 8.3Hz), 7.74 
(IH, d, J = 8.4Hz), 7.96 (IH, d, J = 1.2Hz), 8.00 (IH, dd, J = 8.4 and 1.5Hz). 

< Example 33; Synthesis of l-(Bipheny^4-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (101) > 

By using the method of Production Example 14, a preliminarily purified material 
(1.44g) of 3-[N-(biphenyl-4-y]methyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 
3-acetylamino-4-nitro-ethylbenzoate (1.51g) and 4-chloromethylbiphenyl (1.46g). Then by 
using the method of Example 24, 1 -(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- ' 
methylbenzimidazole (101) (1.13g) was obtained. 
[Physical Characteristics of the Compound (101)] 

^H-NMR (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 2.62 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.42 (2H, 
s), 7.11 (2H, d, J = 8.2Hz), 7.34 (IH, m), 7.42 (2H, m), 7.54 (4H, m), 7.74 (IH, d, J = 8.4Hz), 
7.99 (IH, dd, J = 1.5 and 8.4Hz), 8.06 (IH, d, J = 1.5Hz). 

< Example 34; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-methylbenzyl)benzimidazole 

(102) > 

By using the method of Production Example 14, 3-[N-(2- 
methylbenzyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (1 .50g) and 2-methylbenzyl bromide (1 .65g). Without purification, this 
material was changed to 6-ethoxycarbonyl-2-methyl-l-(2-methylbenzyl)benzimidazole (102) 
(0.81 g) by using the method of Example 24. 
[Physical Characteristics of the Compound (102)] 

'H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.2Hz), 2.43 (3H, s), 2.54- (3H, s), 4.36 (2H, q, J = 
7.2Hz), 5.33-(2H, s), 6.35 (IH, d, J = 7.7Hz), 7.03 (IH, t, J = 8.2Hz), 7.18 - 7.25 (2H, m), 
7.75 (IH, d, J = 8.5Hz), 7.91 (IH, d, J = 1.2Hz), 7.98 (IH, dd, J = 8.5 and 1.5Hz). 

< Example 35; Synthesis of 6-Ethoxycarbonyl-l-(2-methoxybenzyl)-2-methylbenzimidazole 

(103) > 

By using the method of Production Example 14, a preliminarily purified material of 
3-[N-(2-methoxybenzyl)acetylamino]-4-nitro-ethylben2oate was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (L16g) and 2-methoxybenzyl chloride (1.44g). Then by 
using the method of Example 24, 6-ethoxycarbonyl- 1 -(2-methoxybenzyl)-2- 
methylbenzimidazole (1 03) (1 . 1 8g) was obtained. 
[Physical Characteristics of the Compound (103)] 



-NMIl (CDCI3, 6): 1 .39 (3H. t, J=7.2Hz), 2.60 (3H, s), 3,90 (3H, s). 4.37 (2H. q, 7.2Hz), 
■ 5.3.6 (2H. s), 6.6r(TH, d, J = 7.4Hz), 6.S2 (IH, t, J = 7.5Hz), 6.92 (IH, d, J = 8.3Hz). 7.27 
(IH, m), 7.7r;(lHvd;U = 8.4Hz), 7.96 (IH, dd, J = 1.5 and 8.4Hz), 8.03 (IH, d, J = 1.3Hz). 

< Example 36; Sjnthesis of 6-Ethoxycarbonyl-l-(4-methoxybenzyl)-2-methylbenzimidazole 
(104) > . . 

By using the method of Production Example 14, a preliminarily purified material of 
3-[N-(4-methoxybenzyl)acetylamino]-4-nilro-ethylbenzoate was obtained from 3- 
acet>'lamino-4-nitro-ethylbenzoate (1 .60g) and ,4-methoxybenzyl chloride (1 .49g). Then by 
using the method of Example 24, 6-ethoxycarbonyl-l-(4-methoxybenzyl)-2- 
methylbenzimidazole (104) (1.27g) was obtained. 
[Physical Characteristics of the Compound (104)] 

'H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.1H). 2.59 (3H, s), 3.77 (3H, s), 4.38 (2H, J = 
7.IH2), 5.31 (2H, s), 6.84 (2H, m), 7.00 (2H. m), 7.71 (IH, d, J = 8.4Hz), 7.97 (IH, dd, J = 
1.4 and 8.4Hz), 8.03 (IH, d, J = 1.3Hz). 

< Example 37; Synthesis of l-[2-(benzenesulfonylmethyl)benzyl]-6-ethoxycarbonyl-2- 
'15etHy iSenzi mdSole°^T05y>™""^ """""" "~ ^ — . ' 

By using the method of Production Example 14, 3-[N-[2- , ; 
(benzenesulfonylmethyl)benzyl]acetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (l.OOg) and 2-(benzenesulfonylmethyl)benzyl bromide 
(1.93g). Without purification, this material was changed to 1 -[2- 

(benzenesulfonylmethyl)benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole (1 05) (0.89g) by 
using the method-ofExample-24. • 

[Physical Characteristics of the Compound (105)] 

'H-NMR (CDCI3, 5): 1.37 (3H, t, J = 7.1Hz), 2.57 (3H, s), 4.36 (2H, q, J = 7.1Hz), 4.50 (2H, 
s), 5.60 (2H, s), 6.38 (IH, d, J = 6.7Hz), 6.88 (IH, dd, J= 1.5 and 7.3Hz), 7.10 - 7.18 (2H, ' 
m), 7.57 (2H, t, J = 7.6Hz), 7.69 - 7.78 (2H, m), 7.79 (IH, dd, J = 0.8 and 8.1Hz), 7.92 (IH, 
d, J = 1.2Hz), 7.99 (IH, dd, J = 1.5 and 8.4Hz). 

< Example 38; Synthesis of 1 -(2-Cyanobenzyl)-6-(2-cyanobenzyloxycarbonyl)-2- 
methylbenzimidazole (106) > 

. By using the method of Example 24, 1 -(2-cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole (106) (1.75g) was obtained from 3-[N-(2- 
cyanobenzyI)acetylainino]-4-nitro-benzoic acid 2-cyanobenzyl ester (3 .33g). 
[Physical Characteristics of the Compound (106)] 

'H-NMR (CDCI3, 5): 2.60 (3H. s), 5.55 (2H, s), 5.60 (2H, s), 6.68 (IH, d, J = 7.3Hz), 7.41 - 
7.48 (3H, m), 7.61 (2H, m), 7.72 (IH. d, J = 7.6Hz), 7.76(1H, d, J = 7.6Hz), 7.77 (IH, d, J = - 
8.6Hz), 8.02 (IH, s), 8.05 (IH, dd, J = 8.4 and 1.5Hz). 



< Example 39; Synthesis of l-(Biphenyl-2-ylmelhyl)-6-elhoxycarbonyI-2- 
methylbenzimidazole (107) > 

' \ By using the method of Production Example 14, 3-[N-(bipheny l-2- 
ylmethyl)acetylamirip]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzbate (I.OOg) and 2-bromomethylbiphenyl (1.47g). Without purification, this 
material was changed to l-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole 
(107) (1.31g) by using the method of Example 24. 
[Physical Characteristics of the Compound (107)] 

^H-NMR (CDCI3, 5): 1.41 (3H, t, J = 7.3Hz), 2.39 (3H, s), 4.38 (2H, q, J = 7.3Hz), 5.27 (2H, 
s), 6.68 (IH, d, J = 7.9Hz), 7.21 (IH, dt, J = 9.0 and 2.1Hz), 7.32 - 7.39 (4H, m), 7.43 (IH, 
dd, J = 7.3 and 1.9Hz), 7,46 - 7.51 (2H, m), 7.68 (IH, d, J = 8.4Hz), 7.87 (IH, d, J = 1.3Hz), 
7.95 (IH, dd, J = 8.4 and 1.6Hz), 

< Example 40; S}Tithesis of l-BenzyI-6-ethoxycarbonyl-2-methylbenzimidazole (108) > 

By using the method of Production Example 14, 3-(N-benzylacetylamino)-4-nitro- 
ethylbenzoate was obtained from 3-acetylamino-4-nitro-ethylbenzoate (l.OOg) and benzyl 
bromide (1 .02g). Without purification, this material was changed to l-benzyl-6- 
ethoxycarbonyl-2-methylbenzimidazole (108) (0.71g) by using the method of Example 24. 
[Physical Characteristics of the Compound (108)] 

^H-NMR (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 2.58 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.38 (2H, 
s), 7.05 (2H, dd, J = 8.3 and 1.8Hz), 7.28 - 7.33 (3H, m), 7.72 (IH, d, J = 8.4Hz), 7.98 (IH, 
dd, J = 8.4 and 1.5Hz), 8.02 (IH, d, J = 1.2Hz). 

< Example 41 ; Synthesis of l-(4-t-ButyIbenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 

(109) > 

By using the method of Production Example 14, 3-[N-(4-t- 
butylbeiizyl)acetylamino]-4-mtro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (l.OOg) and 4-t-butylbenzyl bromide (1.35g). Without purification of this 
material, a preliminarily purified material (1.60g) of l-(4-t-butylbenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (109) was obtained by using the method of Example 24. 

< Example 42; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-naphthylmethyl)benzimidazole 

(110) > 

By using the method of Production Example 14, 3-[N-(2-" 
naphthybnethyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4- 
nitro-ethylbenzoate (1 .OOg) and 2-naphthylmethyl bromide (1 .32g). Without purification of 
this material, a preliminarily purified material (110) (1.28g) of 6-ethoxycarbonyl-2-methyl-l- 
(2-naphthylmethyl)ben2imidazole was obtained by using the method of Example 24. 

< Example 43; Synthesis of l-(Biphenyl-4-yhnethyl)-6-ethoxycarbonyl-2-ethylben2imidazole 



By using the method of Production Example 14, 3-[N-(biphenyl-4- 
ylmethyl)propionylamino]-4-nitro-elhylbenzoale was obtained from 4-nitrd-3- 
propionylamino-ethylbenzoate (2.00g) an^d 4-chloromethylbiphenyl (2.28g). Without - 

purification, this material was chaiiged to 1 -(biphenyl-4-ylmethyI)-6-ethoxycarb6nyl-2- 
ethylbenzimidazole (HI) (2.07g) by using the method of Example 24. 
[Physical Characteristics of the Compound (111)] 

•H-NMR (CDCb, 5): 1.39 (3H, t. J = 7.2H2), 1.45 (3H, t. J = 7.5Hz), 2.90 (2H, q, J = 7.5Hz), 
4.38 (2H, q, J = 7.2H2). 5.43 (2H, s), 7.10 (2H, d. J = S.3Hz). 7.33 - 7.36 (IH. m), 7.43 (2H, ' 
t, J = 7.4Hz). 7.51 -.7.56 (4H, m), 7.79 (IH, d, J = 8.5Hz). 7.80 (IH, dd. J = 1 .5 and 8 4Hz) ' 
8.G5(lH,d.J=1.3Hz). 

< Example 44; Synthesis of l-(2;Chlorobenzyl)-5-ethoxycarbonyl-2-methylbenzimidazole 

(ii2)> : • , . . . . : : 

By using the method of Production Example 14, 4-[N-(2- ' 
chIorobenzyI)acetylamino]-3-nitro-ethylbenzoate was obtained from 4-acetylamino-3-nitro- 
_ 2-ch lorobenzyl bromide ( 3.85g). Without purificatilon, this 

"-material was changed to lK2-chloroben^yl)-5-ethoxycarbonyl-2-methylbenzimida^^ 
(2.54g) i3y using the method of Example 24. 
[Physical Characteristics of the Compound (112)] 

'H-NMR (CDCI3; 5): 1.41 (3H, t, J = 7.1Hz). 2.59,(3H. s). 4.40 (2H. ,q. J = 7.1Hz), 5.43 (IH, 
s), 6.43 (IH. d, J - 7.8Hz). 7. 10 (IH, t. J = 7.5Hz). 7.19 (IH, d, J = 8.5Hz). 7.25 (IH, m), 
7.46 (IH, d. J = 8.1Hz). 7.95 (lH,dd, J = 1.4 and 8.4Hz), 8.47 (lH,s). 

:< Example 45; Synthesis of l-(2,6-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (113) > 

By using the method of Production Example 14, 3-[N-(2,6- 
dichlorobenzyl)acetylainino]-4-mtro-ethyIbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (1 .50g) and 2,6-dichlorobenzyl bromide (2: 14g). Without purification, this 
material was changed to l-(2,6-dichlorobenzyI)-6-ethoxycarbonyl-2-methylbenzimidazole 
(113) (0.91 g) by using the method of Example 24. 
[Physical Characteristics of the Compound(113)] 

'H-NMR (CDCI3. 5): 1.38 (3H, t, J = 7.1Hz), 2.64 (3H, s). 4.34 (2H, q. J = 7.1Hz), 5.61 (2H, 
s), 7.30 (IH, dd, J = 7.6 and 8.5Hz), 7.40 (2H, d, J = 8.0Hz), 7.66 (IH. d. J = 8.4Hz), 7.87 
(IH, d, J= l.lHz). 7.91 (IH, dd. J = 8.4 and 1.5Hz). 

< Example 46; Synthesis of 6-Ethoxycarbonyl-2-n-propyl-l-i-propylbenzimidazole (114) > 

Acetic acid (2ml) was added to 4-amino-3-(N-i-propylbutyryIamino)-ethylbenzoate - ' 
(0.06g), and the solution was stirred for 14 hours at 90°C. The reaction solution was 
concentrated under reduced pressure, and 0.05g of 6-ethoxycarbonyl-2-n-propyl-l-i- 



propylbenzimidazole (114) was obtained. 
[Physical Characteristics of the Compound( 11 4)] 

'H-NMR (CDCb, 5): 1.07 (3H, t, J = 7.4Hz), 1.43 (3H, t, J = 7.0Hz), 1.69 (6H, d, J = 6.9Hz), 
LS5 - I.92'(2H, m), 2.91 (2H, t, J = 7.7Hz), 4.41 (2H, q, J = 7.3Hz), 4.67 - 4.76 (IH, m); 7.72 
(IH, d, J = S.3Hz), 7.94 (IH, dd, J = 8.7 and 1.5Hz), 8.25 (IH, d, J = 1.2Hz). 

< Example 47; Synthesis of 2-Benzyl-6-ethoxycarbonyl-l-methylbenzimidazole (1 15) > 
60% sodium hydride (0.1 66g) was added to an N,N-dimethylformamide (10ml) 
solution of 4-nitroo-phenylacetylamino-ethylbenzoate (0.924g) in an ice bath, and the 
solution was stirred for 1 hour at room. temperature. Methyl iodide (0.50ml) was added to the 
solution and the solution was stirred for 1 hour at room temperature. The reaction solution 
was poured into cooled IN-hydrochloric acid, and extraction was performed with ethyl 
acetate twice. The organic layer was washed with IN-hydrochloric acid and then washed 
with water. After it was dried, its solvent was removed through evaporation under reduced 
pressure. The residuum was purified using silica gel column chromatography (eluate: ethyl 
acetate/hexane = 1/1 0 - 1/4), and thus, 4-nitro-3-[N-(methyl)phenylacetylamino]- 
ethylbenzoate (0.5 lOg) was obtained. Ethanol (2ml), acetic acid (1ml), and reduced iron 
(0.240g) were added to this material (0.1 48g), and it was refluxed for 2 hours. After the 
solids were separated through filtration and its filtrate was concentrated, it was purified using 
fractional thin film silica gel chromatography (development solvent: chloroform/ethyl acetate 
= 2/1), and thus, 0.090g of 2-benzyl-6-ethoxycarbonyl-l-methylbenzimidazole (115) was 
obtained. 

[Physical Characteristics of the Compound (115)] 

'H-NMR (CDCI3, 5): 1.41 (3H, t, J = 7.1Hz), 3.63 (3H, s), 4.32 (2H, s), 4.40 (2H, q, J = 
7.1Hz), 7.21 . 7.26 (3H, m), 7.27 - 7.32 (2H, m), 7.72 (IH, d, J = 8.4Hz), 7.98 (IH, dd, J = 
1.5 and 8.4Hz); 8.03 (IH, d, J = L3Hz). 

< Example 48; Sjoithesis of l-(2,4-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (116) > 

Under room temperature, an N,N-dimethylformaniide (8ml) solution of 3- 
acetylamido-4-nitro-ethylbenzoate (1.50g) was dripped into the slurry of 60% sodium 
hydride (0.3 5 7g) and N,N-dimethylformainide (8ml), and the solution was stirred for 30 
minutes. Next, an N,N-dimethylformamide (8ml) solution of 2,4-dichlorobenzyl chloride 
(1 .74g) was dripped into the solution, and the solution was stirred for 30 minutes. The 
reaction solution was poured into the mixture solution of diluted hydrochloric acid (50g) and 
ethyl acetate (60g), and its layers were separated. Obtained organic layer was washed with 
water (50g) twice. The organic layer was concentrated under reduced pressure, and 3.5g of 
preliminarily purified material of 3-[N-(2,4-dichlorobenzyl)acetylamino]-4-nitro- - 
ethylbenzoate was obtained. Without purification, this material was dissolved with ethanol 
(23ml) and acetic acid (12ml), then reduced iron (3.32g) was added to the solution, and the 



solution was refluxed by heating for 6 hours/ Using filter aid, the solids were removed, and 
the filtrate was concentrated' under reduced pressure. Ethyl acetate (60ml) and diluted 
, hydrochloric aCidi(50ml) \V'efe added to the obtained residuurii, and its layers were separated. 
The organic- layer was washed with saturated sodium hydrogencarbonate aqueous solution 
(50g), then washed with water (5 Og) twice,. and concentrated under reduced pressure. The 
obtained residuum was purified using silica gel column cliromatography (eluate: hexane / 
ethyl acetate = 4/1-1/1) and. 0.94g of l -(2,4-dichlorobenzyl)-6-ethoxycaibonyl-2- 
methylbenzimidazole (116) was obtained. 
[Physical Characteristics of the Compound (116)] 

'H-NMR(CDCl3, 6): 1.40 (3H, t, J = 7.1Hz). 2.56 (3H, s). 4.38 (2H. q, J = 7.1Hz), 5.41 (2H, 

s). 6.34 (IH. d, J = 8.4Hz). 7.09 (IH, dd. J = 8.4 and 2.0Hz). 7.49 (IH, d, J = 2.0Hz), 7.75 
(IH. d, J = 8.4Hz), 7.92 (IH. s), 8.00 (IH. dd. J = 8.5 and 1.4Hz). 

< Example 49; Synthesis of 6-Carboxy-l-(4-chlorobenzyl)-2-n-propylbenzimidazole (117) > 
. 10% sodium hydroxide aqueous solution (3.57g), ethanol (5ml) and water (3.57g) 

were added to l-(4-chlorobenzyI)-6-ethoxycarbonyl-2-n-propylbeiizimidazole (1.06g), and 

the solution was reflux ed by heating for 1 hour. The acidity of the reaction solution was 
"^jusfedlopH 6"wifflToyn^ 

pressure, ethanol was added to its obtained residuum, and the inorganic acid (MU KI ENN) 
, ^Yas separated through filtration. The filtrate was concentrated under reduced pressure, and 

0.80g of residuum was obtained. The residuum was purified with siHca gel column 
chromatography (eluate: ethyl acetate / methanol = 4 / 1), and 0.63g of 6-carboxy-l-(4- 
chlorobenzyl)-2-n-propylbenzimidazole (117) was obtained. 
[Physical Characteristics ofthe Compound (117)] ■ 

'H-NMR (DMS0-d6, 5): 0.96 (3H, t. J = 7.3Hz). 1.76 - 1.88 (2H. m), 3.10 -3.23 (2H, m), 
5.83 (2H, s), 7.27 (2H, d, J = 8.4Hz), 7.44 (2H, d, J = 8.4Hz), 7.89 (IH, d, J = SAEz), 7.89 
(lH,d, J = 8.5Hz), 8.28(lH,s) 

< Example 50; Synthesis of 6-Carboxy-l-methyl-2-n-propylbenzimidazole (118) > 

By using the method of Example 49, 6-carboxy-l-methyl-2-n-propylbenzimidazole 

(118) (0.46g) was obtained from 6-ethoxycarbonyl-l-methyl-2-n-propylbony]benzimidazole 
(0.56g). 

[Physical Characteristics of the Compound (118)] 
'H-NMR (DMS0-d6, 5): 1.00 (3H, t,. J = 7.3Hz), 1.79 - 1.93 (2H, m), 3.06 (3H, t, J = 7.4Hz), 
3.92 (3H, s), 7.76 (IH, d, J = 8.4Hz), 7.97 (IH, d, J = 8.4Hz), 8.31 (IH, s). 

< Example 51; Synthesis of 6-Carboxy-2-n-propyl-l-i-propylbenzimidazole (119) > 

By using the method of Example 49, 6-carboxy-2-n-propyl-l-i-propylbenziinidazole - 

(119) (0.045g) was obtained from 6-ethoxycarbonyl-2-n-propyl-l-i-propylbenzimidazole 
(0.045g). 



[Physical Characteristics of the Compound (119)] 

'H-NT^iR (CD3OD, 5): 0.9S (3H, t, J = 7.4H2), 1.61 (6H, d, J = 6.9Hz), 1.74 - 1.82 (2H, m), 
2.89 (2H, t, J = 7.5Hz), 3.21 - 3.24 (2H, m), 4.78 - 4.83 (IH, m), 7.51 (IH, d, J = S.3Hz), 7.84 
(lH,dd, J = S.4aiid 1.5Hz),8.26(lH,s). ' - 

< Example 52; S>Tithesis of l-n-Butyl-6-carboxy-2-n-propylbenzimidazole (120) > 

By using the method of Example 49, l-n-butyl-6-carboxy-2-n-propylbenzimidazole 
(1 20) (0.60g) was obtained from l-n-butyl-6-ethoxycarbonyl-2-n-propylben2imidazole 
(0.8 Ig). 

[Physical Characteristics of the Compound (120)] 

^H-NMR (DMS0-d6, 5): 1.02 (3H, t, J = 7.3H2), 1.17 (3H, t, J = 7.3H2), 1.33 - 1.41 (2H, m), 
1.70 - 1.77 (2H, m), 1.85 - 1.93 (2H, m), 3.07 (2H, t, J = 7.6Hz), 4.42 (2H, t, J = 7.4Hz), 7.78 
(IH, d, J = 8.5Hz), 7.99 (IH, dd, J = 8.5 and l.OHz), 8.35 (IH, s), 13.13 (IH, s). 

< Example 53; S>aithesis of 6-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) > 

Ethanol (80ml) and 10% sodium hydroxide aqueous solution (37g) were added to 1- 
(2-chlorobenzyI)-6-ethoxycarbonyl-2-methylbenzimidazdle (lO.Og), and the solution was 
refluxed for 4 hours. After the reaction solution was cooled, its acidity was adjusted to pH 6 
with 10% hydrochloric acid. The sediment was gathered, washed with water, dried under 
reduced pressure, and thus, 6-carboxy-l-(2-chlorobenz)'l)-2-methyIbenzimidazole (121) 
(8.30g) was obtained. 

< Example 54; Synthesis of 6-Carboxy-l-(2j6-dichlorobenzyl)-2-methylben2imidazole (122) - 
> 

By using the method of Example 53, 6-carboxy-l-(2,6-dichlorobenzyl)-2- 
methylbenzimidazole (122) (0.72g) was obtained from l-(2,6-dichlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.90g). 
[Physical Characteristics of the Compound (122)] 

^R'-NMR (DMS0-d6, 5): 2.60 (3H, s), 5.71 (2H, s), 7.46 (IH, t, J = 7.9Hz), 7.57 (3H, t, J = 
8,2Hz), 7.73. (2H, m), 12.57 (IH, s). . 

< Example 55; Synthesis of 6-Carboxy-2-methyl-l-[2-(trifluoromethyl)benzyl]benzimida2ole 
(123) > 

By using the method of Example 53, 6-carboxy-2-methyl-l-[2- 
(trifluoromethyl)benzyl]benzimidazole (123) (0.98g) was obtained from 6-ethoxycarbonyl-2- 
methyl-l-[2-(trifluoromethyl)benzyl]ben2imidazole (1.1 7g). 
[Physical Characteristics of the Compound (123)] 

^H-NMR' (DMS0-d6, 5): 2.49 (3H, s), 5.70 (2H, s), 6.46 - 6.51 (IH, m), 7.51 (2H, m), 7.65 - 
(lH,.d, J = 8.4Hz), 7.81 (IH, dd, J = 1.4 and 8.4Hz), 7.82 - 7.87 (IH, m), 7.91 (IH, s). 



< Example 56; Synthesis of 6-Carboxy-2-methyi;i-[4-(trinuoronieihyi)benzyl]ben2imidazol 
(124)> 

By using the method of Example 53, 6-carboxy-2-methyl-l -[4- ;. 
(trifluoromethyl)benzyl]benzimidazole (124) (1.07g) was obtained from 6-ethoxycarbonyl-2 
methyl-l-[4-(trifluoromethyl)benzyl]benzimidazole(1.22g). 

[Physical Characteristics ofthe Compound (124)] . . 

'H-NA/IR (DMS0-d6, 6): 2.S5 (3H, s), 5.92 (2H, s), 7.50 (2H, d, J = 8.1Hz), 7.74 (2H, d, J = 
8.1Hz), 7.88 (IH, d, J = 8.5Hz). 8.07 (IH, d, J = 8.5Hz), 8.31 (IH, s), 13.3 (IH, br s).' ' 

< Example 57; Sjoithesis of 6-Carboxy-l-(3,4-dichlorobenzyl)-2-methylbenzimida2ole (125) 

By using the method of Example 53, 6-carboxy-l-(3,4-dichlorobenzyl)-2- 
methylbenzimidazole (125) (0.55g) was obtained from l-(3,4-dichlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.76g). 
[Physical Characteristics ofthe Compound (125)] • 

'H-NMR (DMS0-d6, 5): 2.56 (3H, s). 5.61 (2H, s), 6.98 (IH, dd, J = 8.4 and 1.9Hz), 7.46 
(IH, d, J = 1.9Hz), 7.59 (IH, J = 8;3Hz)^7^63 QH, d, J ^ 8.4Hz), 7.81 (IH, d d, J = 8.4 and 
' 'r4Hz),8:07 (lH: i); 12.76 (IHi sX " " " ^ - _ _ 

< Example 58; Synthesis of l-Benzyl-6-carboxy-2-n-propylbenzimidazoIe (126) > 

10% sodium hydroxide aqueous solution (3.61g), ethanol (5ml), and water (3ml) 
were added to l-ben2yl-6-ethoxycarbonyI-2-n-propylbenzimidazole (0.97g), and the solution 
was refluxed by heating for one hour. The acidity ofthe reaction solution was adjusted to 
pH 6 with 1 0% hydrochloric acid. The solution was concentrated under reduced pressure, 
ethanol was added to the obtained residuum, and the inorganic salt was separated through 
filtration. The filtrate was concentrated under reduced pressure, and l -benzyl-6-carboxy-2-h- 
propylbenzimidazole (126) (0.85g) was obtained. 
[Physical Characteristics of the Compound (126)] 

'H-NMR (DMS0-d6, 5): 0.94 (3H, t, J = 7.4Hz), 1.73 - 1.81 (2H, m), 2.85 (2H; t, J = 
7.3Hz), 5.59 (2H, s), 7.07 (2H, dd, J = 1.1 and 8.3Hz), 7.27 (IH, t, J = 7.3Hz),: 7.33 (2H, t, J = 
7.4Hz), 7.65 (IH, d, J = 8.4Hz), 7.79 (IH, dd, J = 1.5 and 8.4Hz), 8.04 (IH, s) 

< Example 59; Synthesis of 6-Carboxy-l -(3-chlorobenzyl)-2-n-propylbenzimidazole (1 27) > 

By using the method of Example 58, 6-carboxy- 1 -(3-chioroben2yl)-2-n- 
propylbenzimidazole (127) (0.35g) was obtained from l-(3-chlorobenzyl)-6-ethoxycarbonyl- 
2-n-propylbenzimidazole (0.57g). 
[Physical Characteristics of the Compound (127)] 

'H-NMR (pMS0-d6, 5): 0.94 (3H, t. J = 7.3H2), 1.70 - 1.79 (2H, m), 2.83 (2H, t, J = 7.4Hz),- 
5.59 (2H, s), 6.94 (IH, s), 7.15 (IH, s). 7.34 (2H. d, J = 4.4Hz), 7.59 (IH, d, J = 8.4Hz), 7.81 ' 
(IH, d, J = 8.1Hz), 8.02 (lH,s). 



< Example 60; Synthesis of 6-Carboxy-2-melhyl-l-(2-nilrobenzyl)bcnzimidazole (128) > 

By using the method of Example 58, 6-carboxy-2-methyl-l-(2- 
nitrobenzyl)benzimidazole (128) (0.35g) was obtained from 6-ethoxycarbonyl-2-nielhyl-l-(2- 
nitrobenzyl)benzimidazole (0.6 1 g). 
[Physical Characteristics of the Compound (128)] 

'H-NW (DMS0-d6, 5): 2.51 (3H, s), 5.96 (2H, s), 6.33 (IH, d, J = 7.0Hz), 7.55 - 7.62 (2H, 
m), 7.66 (IH, d, J = 8.3Hz), 7.81 (IH, d, J = 8.4Hz), 8.06 (IH, s), 8.24 (IH, d, J = 7.0Hz), 
12.66 (lH,s). 

< Example 61; Synthesis of 6-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) > 

Ethanol (15ml) and 5% sodium hydroxide aqueous solution (10.6g) were added to 1- 
(2-chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazoIe (1.456g), and the solution was 
refluxed for I hour. After the reaction solution was cooled, its acidity was adjusted to pH 6 
with 10% hydrochloric acid. The sediment was gathered, washed with water, dried under 
reduced pressure, and thus, 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) 
(0.645g) was obtained. 

< Example 62; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2-methyIbenzimidazole (129) 
> 

10% sodium hydroxide aqueous solution (3.10g) and ethanol (10ml) were added to 
l-(2,4-dichlorobenzyl)-6-ethoxycarbonyI-2-methylbenzimidazole (0.94g), and the solution 
was refluxed by heating for 1 hour. Its acidity was adjusted to pH 6 with 10% hydrochloric 
acid. The precipitated crystals were separated through filtration, dried, and thus, 0.68g of 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimida2ole (129) was obtained. 
[Physical Characteristics of the Compound (129)] 

*H-NMR (DMS0-d6, 5): 2.52 (3H, s), 5.61 (2H, s), 6.54 (IH, d, J = 8.4Hz), 7.33 (IH, dd, J = 
8.4 and 2.1Hz), 7.64 (IH, d, J = 8.4Hz), 7.74 (IH, d, J = 2.1Hz), 7.81 (IH, dd, J = 8.4 and 
1.5Hz),7.98(lH,s), 12.72 (IH, s). 

< Example 63; Synthesis of l-(Biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole 
(130) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
methylbenzimidazole (130) (0.83g) was obtained from l-(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-methylben2imidazole (1.1 Og). 
[Physical Characteristics of the Compound (130)] 

*H-NMR (DMS0-d6, 5): 2.53 (3H, s), 5.61 (2H, s), 7.18.(2H, d, J = 8.2Hz), 7.34 (IH, m), 
7.43 (2H, m), 7,62 (5H, m), 7.79 (IH, dd, J = 1.6 and 8.5Hz), 8.09 (IH, d, J = l.OHz), 12.72 - 
, (lH,brs). 



By using the method of Example 53 J -(4-t-butyIbenzy])-6rcarboxy 
methylbenzimidazole-(13T) (0.55g) was obtained from l-(4-t.butyIbenzyI)-6-ethoxycarbonyl- 
2^melhylbenzimidazole (1.34g). 

[Physical Characteristics of the Compound (131)] 

'H-NMR (DMS0-d6. 6): 1.22 (9H, s), 2.57 (3H, s), 5.52 (2H, s), 7.03 (2H, d, J = 8.2Hz), 
7.35 (IH, d, J = S.3HZ), 7.60 (IH. d. J = S.4Hz), 7.78 (IH, dd, J = 8.4 and 1.5Hz), 8.06 (IH 
s), 12.71 (IH.s); 

< Example 65; Synthesis of 6-Carboxy-2-methyl-l-(2-methylbenzyl)benzimidazole (132) > 

By using the method of Example 53, 6-carboxy-2-methyl- 1 -(2- 
methylberizyObenzimidazole (132) (0.49g) was obtained from 6-ethoxycarbonyl-2-methyl-l. 
(2-methylbenzyl)benzimidazole (O.Slg). 
[Physical Characteristics of the Conipound (132)] 

'H-NMR (DMS0-d6, 6): 2.41 (3H, s), 2.48 (3H, s). 5.55 (2H. s), 6.14 (IH, d, J = 7.6Hz), ' 
7.02 (IH, t, J = 7.4Hz), 7.17 (IH. t, J = 7.3Hz), 7.26 (IH, d, J = 7.4Hz), 7.65 (IH, d, J = ' ' 
8.4Hz), 7.81(lH, dd , J = 8.4 and 1 .4Hz) , 7.97 (IH, d. J = l.lHz), 12,71 (IH, s). 

< Example 66; Synthesis of 6-Carboxy-l.(2-methoxybenzyl)-2-methylbenzimida2o]e (133) ' 

>'.■'■ 

By using the method of Example 53, 6-carboxy-l-(2-methoxybenzyl)-2-' : 

methylbenzimidazole (133) (l.OOg) was obtained from 6-ethoxycarbonyl-l-(2-' 
raethoxybenzyl)-2-methylbenzimidazole (r.63g). ' 

[Physical Characteristics of the Compound (133)] 

'H-NMR (DMS0-d6, 5): 2.55 (3H, s), 3.81 (3H, s), 5.42 (2H, s), 6.77 (IH, m), 6.85 (IH, m), 
7.05 (lH,m), 7.28 (lH,m), 7.58 (lH,m), 7.76 (lH,m), 7.99 (lH,s), 12:65 (IH, br s). 

< Example 67; Synthesis of 6-Carboxy-l-(4-methoxybenzyl)-2-methylben2imidazole (134) > 

By using the method of Example 53, 6-carboxy-l-(4-methoxybenzyI)-2- 
methylbenzimidazole (134) (0.99g) was obtained from 6-ethoxycarbonyl- 1 -(4- 
methoxybenzyl)-2-methylbenzimidazole (1.27g). ' 
[Physical Characteristics of the Compound (134)] 

'H-NMR (DMS0-d6, 5): 2.86 (3H, s). 3.71 (3H, s), 5.69 (2H, s), 6.92 (2H, d, J = 8.4Hz), 
7.27 (2H, d, J = 8.4Hz), 7.84 (IH, d, J = 8.5Hz), 8.04 (IH, d, J = 8.5Hz), 8.33 (IH s) 13 25 
(lH,brt). 

< Example 68; Synthesis of 6-Carboxy-2-methyl-l-[2-(benzehesulfonylmethyl)benzyl] 
benzimidazole(135)> _ 

By using the method of Example 53, 6-carboxy-2-methyl-l-[2- 
. (benzenesulfonylmethyl)benzyl]benzimidazoIe (135) (0.74g) was obtained from 6- 



elhoxycarbonyl-2-melhyl-l-[2-(benzenesuironylmeihyl)benzyl]benzimida2ole (O.S9g). 
[Physical Characteristics of the Compound (135)] 

'H-NMR (DMS0-d6, 5): 2.44 (3H, s), 4.99 (2H, s), 5.71 (2H, s), 6;0S (I H, d, J = 6.5Hz), 
7.12 - 7.20 (3H, m), 7.64 - 7.70 (3H, m), 7.77 - 7.83 (2H, m), 7.89 (2H, s), 7.90 (IH, s), 12.71 
(lH,s). 

< Example 69; Synthesis of 6-Carboxy-l-(2-cyanobenzyl)-2-methylbenzimidazole (136) > 

By using the method of Example 53, 6-carboxy-l-(2-cyanobenzyl)-2- 
methylbenzimidazole (136) (1.14g) was obtained from l-(2-cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole (2.04g). 
[Physical Characteristics of the Compound (136)] 

*H-NMR (DMS0-d6, 5): 2.54 (3H, s), 5.80 (2H, s), 6.78 (IH, d, J = 7.8Hz), 7.51 (IH, t, J = 
7.4Hz), 7.61 (IH, dt, J = 7.8 and 1.2Hz), 7.64 (IH, d, J = 8.4Hz), 7.80 (IH, dd, J = 8.4 and 
1.5Hz), 7.94 (IH, d, J = 6.7Hz), 8.00 (IH, d,.J = l.lHz), 12.70 (IH, s). 

< Example 70; Synthesis of 6-Carboxy-l-(biphenyl-2-ylmethyl)-2-methylbenzimidazole 

(137) > 

By using the method of Example 53, 6-carboxy-l-(biphenyl-2-ylmethyl)-2- 
methylbenzimidazole (137) (1.07g) was obtained from l-(biphenyl-2-ylmethyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (1.31g). 
[Physical Characteristics of the Compound (137)] 

'H-NMR (DMS0-d6, 5): 2.32 (3H, s), 5.45 (2H, s), 6.61 (IH, d, J = 7.7Hz), 7.26 (IH, dt, J = 
7.7 and 1.4Hz), 7.31 (IH, dd, J = 7.5 and 1.3Hz), 7.36 (lH,.dt, J = 7.5 and 0.7Hz), 7.40 - 7.46 
(IH, m), 7.46 - 7.52 (4H, m), 7.57 (IH, d, J = 8.4Hz), 7.76 (IH, dd, J = 7.9 and 1 .5Hz), 7.86 
(lH,d, J=1.2Hz), 12.72(lH,s). 

< Example 71; Synthesis of l-Benzyl-6-carboxy-2-methylbenzimidazole (138) > 

By using the method of Example 53, l-benzyl-6-carboxy-2-methylbenzimidazole 

(138) (0.59g) was obtained from l-benzyl-6-ethoxycarbonyl-2-methylbenzimidazole (0.71g). 
[Physical Characteristics of the Compound (138)] 

'H-NMR (DMS0-d6, 5): 2.56 (3H, s), 5.57 (2H, s), 7.11 (IH, d, J = 8.0Hz), 7. 27 (IH, t, J = 
7.2Hz), 7.32 - 7.35 (2H, m), 7.61 (IH, d, J = 8.3Hz), 7.79 (IH, dd, J = 8.4 and 1.3Hz), 8.06 
(IH, s), 12.75 (IH, s); 

< Example 72; Synthesis of 6-Carboxy-2-methyl-l-(2-naphthylmethyl)benzimidazole (139) 
> 

By using the method of Example 53, 6-carboxy-2-methyl-I -(2- 
naphthyhnethyl)ben2imidazole (139) (0.80g) was obtained from 6-ethoxycarbonyl-2-methyl— 
l-(2-naphthyhnethyl)benzimidazole (1 .28g). 
[Physical Characteristics of the Compound (139)] 



'H-KT^4R (bMS0-d6. 5): 2.61 (3H. s), 5.74 (2H. s), 7.29 (IH, d, J = S.6Hz), 7.46 - 7.52 (2H, 
m), 7.59 (IH, s), 7.63 (IH, d. J = 8.3Hz), 7.7S - 7.92 (4H, m), 8.09 (IH, s), 12.68 (IH, s). 

< E.xample 73; S>'hlhesis of l-(Biphenyl-4-ylmethyl)-6-carboxy-2-ethylben2imida2oIe (140) 
> 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
ethylbenzimidazole (140) (1.70g) was obtained from l-(biphenyl-4-yImethyl)-6- 
ethoxycarbony]-2-ethylbenzimidazole(2.07g). 
[Physical Characteristics of the Compound (140)] 

•H-NMR (DMS0-d6, 6): 1.32 (3H, t, J = 7.4Hz). 2.94 (2H, q, J = 7.5Hz), 5.63 (2H, s), 7.16 
(2H, d, J = 8.2Hz), 7.34 (IH, t. J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.78 (5H, m), 7.81 
(IH, dd, J = 1.4 and 8.4Hz), 8.10 (IH, d, J = 1.2Hz), 12.73 (IH, s); 

< Example 74; Synthesis of 5-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (141) > 

By using the method of Example 53, 5-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (141) (2.48g) was obtained from l-(2-chlorobenzyl)-5-ethoxycarbonyl- 
2-methylbenzimidazole (3.70g). 

[PRj^icaltSiJactens^^^^^^^ "~ 

'H-NMR (DMS0-d6, 5): 2.49 (3H, s), 5.57 (2H, s), 6.53 (IH, d, J = 7.8Hz). 7.22 (IH, d, J 
= 7.6Hz), 7.33 (lH,t, J = 7.6Hz), 7.44 (IH, d, J = 8.4Hz), 7.54 (IH, d, J = 8.0Hz), 7.77 ' 
(IH. dd, J =1.6 and 8.5Hz), 8.16 (lH,d, J = 1.3Hz), 12.71 (lH,brs). 

< Example 75; Synthesis of 5-Carboxy-2-methyl-l-(2-nitrobenzyl)benzimidazole (142) > 

By using the method of Example 53, 5-carboxy-2-m ethyl- 1 -(2- 
nitrobenzyl)benzimidazole (142) (0.1 5g) was obtained from 5-ethoxycarbonyl-2-methyl-l-(2- 
nitrobenzyl)benzimida2ole(0.26g). 
[Physical Characteristics of the Compound (142)] ' 

'H-NMR (DMS0-d6, 5): 2.49 (3H, s), 5.91 (2H. s), 6.36 (IH, dd, J = 7.2 and 1.8Hz), 7.52 
(IH, d, J = 8.5Hz), 7.55 - 7.62 (2H. m), 7.77 (IH, dd, J = 8:5 and 1.5Hz), 8.18 (IH, d, J = 
1.3Hz), 8.24 (IH, dd, J = 7.4 and 1.6Hz), 12.69 (IH, s). 

< Example 76; Synthesis of 2-Benzyl-5-carboxy-l-(2-chlorobenzyl)ben2imidazole (143) > 

By using the method of Example 53, 2-benzyl-5-carboxy-l -(2- 
chlorobenzyl)ben2imidazole (143) (0.488g) was obtained from 2-benzyl-l-(2-chlorobenzyl)- 
5-ethoxycarbonylbenzimidazole (0.635g). 
[Physical Characteristics of the Compound (142)] 

'H-NMR(DMSO-d6,6): 4.27 (2H, s), 5.57 (2H.s), 6.27 (IH, d, J = 7.1Hz). 7.06(lH,t). 
7.10- 7.29 (6H,m), 7.39 (IH. d. J = 8.6Hz), 7.47 (IH, d, J = 7.9Hz), 7.78 (1H, dd, J= 1.4 - 
and 8.6Hz), 8.21 (IH, d, J = 1.2Hz), 12.71 (IH, br s). 



< Example 77; Synthesis of 2-Benzyl-6-carboxy-l-(2-chIorobenzyl)benzimida2ole (144) > 

By using the method of Example 53, 2-benzyl-6-carboxy- 1 -(2- 
chlorobenzyObenzimidazole (144) (0.7S0g) was obtained from 2-benzyl-l-(2-chlorobenzyl)- 
6-ethoxycarbonylbenzimida2ole (1 .OOg). 
[Physical Characteristics of the Compound (144)] 

^H-NMR (DMS0-d6, 5): 4.29 (2H, s), 5.63 (2H. s), 6.28 (IH, d, J = 7.SHz), 7.07 (IH, t, J ' 
= 7.6Hz), 7,15 (lH,m), 7.19 - 7.29 (5H, m), 7.49 (IH, d, J = 7.4Hz), 7.70(lH,d,J = 
8.4Hz), 7.81 (IH, d, J = 8.4Hz), 7.91 (IH, s), 12.73 (IH, br s). 

< Example 78; S)Tithesis of 2-Benzyl-5-carboxy-l-(2,4-dichlorobenzyl)benzimidazole (145) 
> 

By using the method of Example 53, 2-benzyl-5-carboxy-l-(2,4- 
dichlorobenzyl)benzimida2ole (145) (0.40g) was obtained from 2:benzyl-l-(2,4- 
dichlorobenzyl)-5-ethoxycarbonylbenzimidazole (0.50g). 
[Physical Characteristics of the Compound (145)] 

'H-NMR (DMS0-d6, 5): 4.28 (2H, s), 5.55 (2H. s), 6.19 (IH, d, J = 8.4Hz), 7.08-7.22 
(6H,m), 7.41 (lH,d, J = 8.4Hz), 7.62 (lH,.d, J = 2.2Hz), 7.79 (IH, dd, J = 1.5 and 8.6Hz), 
8.22 (lH,s), 12.72 (lH,brs). . 

< Example 79; Synthesis of 2-Benzyl-6-carboxy-l-(2,4-dichlorobenzyl)benzimidazole (146) 
> 

By using the method of Example 53, 2-berizyl-6-carboxy-l-(2,4- 
dichlorobenzyl)benzimidazole (146) (0.35g) was obtained from 2-benzyl-l-(2,4- 
dichlorobenzyl)-6-ethoxycarbonylbeiizimidazole (0.48g). 
[Physical Characteristics of the Compound (146)] 

^H-NMR (DMS0-d6, 5): 4.30 (2H, s), 5.61 (2H. s), 6.19 (IH, d, J = 8.4Hz), 7.09 - 7.22 
(6H,m), 7.64 (lH,d, J = 2.1Hz), 7.71 (IH, d, J = 8.4Hz), 7.82 (IH, dd, J = 1.5 and 8.4Hz), 
7.94(lH,d, J=1.2Hz), 12.78 (IH, br s). 

< Example 80; Synthesis of 1 -(Biphenyl-4-ykne:thyl)-6-carboxy-2- 
trifluoromethylbenzimidazole (147) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
trifluoromethylbenzimidazole (147) (0.483g) was. obtained from l-(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (0.690g). 
[Physical Characteristics of the Compound (147)] 

'H-NMR (DMS0-d6, 5): 5.87 (2H, s), 7.18 (2H, d, J = 8.2Hz), 7.35 (IH, t, J - 7.4Hz), 
7.44(2H,t, J = 7.5Hz), 7.60 - 7.67 (4H, m), 7.98 (2H, d, J = 0.7Hz), 8.32 (IH, s), 13.15 
(lH,s). 

< Example 81 ; Synthesis of l-(Biphenyl-4-ylmethyl)-5-carboxy-2- 



trifluoromethylbenziniidazole (14S) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-5-carboxy-2- 
trifluoromelhyIbenzimida2ole'(:l 48) (0.270g) was obtained from 1 -(biplienyl-4-yImethyI)-5- 
ethoxycarbony I-2-trifluoromelhylbenzimidazole (0.3 Sg). 
[Physical Characteristics of the Compound (148)] 

'H-NMR (DMSO-d6.6): 5.80 (2H, s), 7.19 (2H, d, J = 6.3Hz), 7.35 (IH, t. J = 7.2Hz), 
7.43 (2H, t, J = 7.3Hz), 7.S2 (IH, d, J = S.7Hz), 8.04 (IH, d, J = 8.7Hz), 8.45 (IH, s). ' 

< Example 82; S>'nthesis of 5-Ethoxycarbonyl-2-methyIbenzimidazole (1 49) > 

Reduced iron (6.64g), ethanol (48ml) and acetic acid (24ml) were added to 3- 
acet>'Iamino-4-nitro-ethylbenzoate (3.00g), and the solution was reflux ed by heating for 12 
hours. Solid materials were removed using filter aid, and the filtrate was concentrated under 
reduced pressure. Ethanol (100ml) and.35% hydrochloric acid (5.2g) were added to the 
residuum and the solution was refluxed by heating for five hours. The reaction solution was 
neutralized with sodium hydrogencarbonate (6.3g). The filtrate obtained through filtration 
was concentrated under reduced pressure. Ethyl acetate (70ml) and water (70ml) were added 
to the obtained residuum, and the solution was separated. The organic layer was washed with 
water three times and extraction was performed on the aqueous layer using ethyl acetate three 
times. By concentrating the obtained organic layer under reduced pressure, 1 .53g of 5- 
ethoxycarbonyl-2-methylbenzimidazole (149) powder was obtained. 
[Physical Characteristics of the Compound (149)] 

'H-NMR (CDCI3, 6): 1.41 (3H, t. J = 6.9Hz), 2.67 (3H, s), 4.40 (2H, q, J = 7.1Hz), 7.55 
(IH, d, J = 8.4Hz), 7.96 (IH, dd, J = 8.4 and 1.5Hz), 8.27 (IH, d, J = 1.4 Hz). 

< Example 83; Synthesis of 2-Benzyl-5-ethoxycarbonylbenzimidazole (150) > 

A mixture of 3-nitro-4-phenylacetylamino-ethylbenzoate (3.60g), ethanol (47ml), 
acetic acid (23ml) and reduced iron (6.4g) was refluxed by heating for four hours. Solids 
were separated through filtration and the filtrate was concentrated. Ethanol (50ml) and 35% 
hydrochloric acid (5g) were added to the residuum and the solution was stirred for 40 hours 
as it was refluxed by heating. The solution was neutralized with sodium hydrogencarbonate 
and chloroform extraction was performed. The organic layer was concentrated under reduced 
pressure and then purified using silica gel column chromatography. Thus, 2.30g of 2-benzyl- 
5-ethoxycarbonylbenzimidazole (150) was obtained. 
[Physical Characteristics of the Compound (150)] 

'H-NMR(CDCl3,5): 1.39 (3H, t, J = 7.1Hz), 4.26 (2H, s), 4.37 (2H, q, J = 7.1Hz), 7.22- 
7.36 (5H, m), 7.50 (IH, d, J = 8.6Hz), 7.94 (IH, dd, J = 1.5 and 8.6Hz), 8.23 (IH, d, J = 
1.3Hz). 

< Examples 84 and 85; Syntheses of 6-Ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl) 
benzimidazole (151) and 5-Ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole (152) 



> 

N,N-dimelhylfomiamide (15ml), 2-nilrobenzyl bromide (1.59g) and sodium" 
hydrogencarbonate.(1.23g) were added to 5-ethoxycarbonyl-2-melhyIbenzimidazple (l.OOg) 
and the solution was heated for one hour at 60°C: After adding ethyl acetate (70ml) and 
water (70ml) and separating the solution, the organic layer was washed with water tliree 
times and extraction was performed on tlie aqueous layer using ethyl acetate three times. By 
concentrating the obtained organic layer under reduced pressure, a mixture of 6- 
ethoxycarbonyl-2-methyM-(2-nitrobenzyl)ben2imidazole and 5-ethoxycarbonyl-2-methyl-l- 
(2-nitrobenzyl)ben2imida2ole was obtained. Purification using medium pressure silica gel 
column chromatography (eluate: hexane/ethyl acetate = 1/4- 0/100) produced 6- 
ethoxycarbonyl-2-m ethyl- l-(2-nitrobenzyl)ben2imidazole (151) (0.614g) and 5- 
ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole (152) (0.259g). 
[Physical Characteristics of the Compound (15 1)] 

^H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.2Hz), 2.56 (3H, s), 4.37 (2H, q, J = 7.1Hz), - 5.84 
(2H, s), 6.41 (IH, d, J = 6.8Hz), 7.44 - 7.53 (2H, m), 7.78 (IH, d, J = 8.6Hz), 7.88 (IH, s), 
8.02 (IH, dd, J = 8.3 and 1.5H2), 8.30 (IH, dd, J =7:9 and 1.5Hz). 
[Physical Characteristics of the Compound (1 52)] 

^H-NMR (CDCI3, 5): 1.42 (3H, t, J = 7.0Hz), 2.56 (3H, s), 4.40 (2H, q, J = 7.OH2), 5.80 
(2H, s), 6.43 (IH, dd, J = 7.6 and l.OHz), 7.14 (IH, d, J = 8.3Hz), 7.45 - 7.53 (2H,.m), 
7.95 (IH, dd, J = 8.4 and 1.5Hz), 8.27 (IH, dd, J = 8.0 and 1.7Hz), 8.48 (IH, d, J = 1.2Hz). 

< Examples 86 and 87; Syntheses of 2-Benzyl-l-(2-chloroben2yl)-6- 
ethoxycarbonylben2imida2ole (153) and 2-Benzyl-l-(2-chlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (154) > 

By using the method of Examples 84 and 85, 2-benzyl-l-(2-chloroben2yl)-6- 
ethoxycarbonylbenzimidazole (153) (1.06g) and 2-benzyl-l-(2-chloroben2yl)-5- 
ethoxycarbonylbenzimidazole (154) (0.640g) were obtained from 2-benzyl-5- 
ethoxycarbonylbenzimidazole (2.3 7g) and 2-chlorobenzyl bromide (3.94g). 
[Physical Characteristics of the Compound (153)] 

^H-NMR (CDCI3, 5): 1.83 (3H,.t, J = 7.1Hz), 4.23 (2H, s), 4.35 (2H, q, J = 7.1Hz), 5.36 
(2H,s), 6.23(lH,d,J = 7.8Hz), 6.97 (IH, d, J= 7.6Hz), 7.11 - 7.45 (7H, m), 7.85 (IH, d, 
J = 8.5Hz), 7.91 (IH, s), 8.02 (IH, dd, J =1.2 and 8.6Hz). 
[Physical Characteristics of the Compound (154)] 

'H-NMR(CDCl3,5): 1.41 (3H, t, J = 7.1Hz), 4.25 (2H, s), 4.41 (2H, q, J = 7.1Hz), 5.33 
(2H,s), 6.22(lH,d,J = 6.9Hz), 6.97 (IH, t, J = 7.6Hz), 7.12 - 7.28 (7H, m), 7.40 (IH, d, J 
= 8.0Hz), 7.95 (IH, dd, J = 1.6 and 8.6Hz), .8.60 (IH, d, J = 1.4Hz). 

< Examples 88 and 89; Syntheses of 2-Benzyl-l-(2,4-dichlorobenzyl)-6- 
ethoxycarbonylbenzimidazole (155) and 2-Benzyl-l-(2,4-dichlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (156) > 



".S'"S the method of Examples S4 and 85, 2-benzyl-l -(2,4-dichlorobenzyI)-6- ' 

ethoxycarbdnylbenzimida20le (155) (0.49g) and 2-benzyl-l-(2,4-dichlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (156) (0.52g) were obtained from 2-benzyl-5- " ' " ' : 

ethoxycarbonylbenzimidazole(2.37g)aiid2,4-dichiorobenzyl bromide (4.45g). • 
[Physical Characteristics ofthe Compound (155)] ' ' 

'H-NMR (CDCb. 6): 1.39(3H,t), 4.24 (2H, s). 437 (2H.q). 5.32(2H.s), 6.08(lH,d.J = 
8.3Hz), 6.90 (1«, d, J = 8.4Hz), 7.12 - 7.24 (5H, m), 7.41 (IH, s), • 7:84 (IH, d. j = 8.4Hz).:' 
7.8S(lH,s), 8.03(lH.d,J = 8.4Hz). . ■ . , ' 

[Physical Characteristics ofthe Compound (156)] ' 

'H-NMR (CDCl3,5): 1.42 (3H, t. J = 7.1Hz). 4.25 (2H, s), 4.41 (2H, q, J - 7.iHz), 5.28 , 
(2H,s), 6.07(lH,.d,J = 8.4Hz), 6.90 (IH, dd, J = 1.9 and 8.4Hz), 7.08 ^7.28 (6H, m), 
7.40 (lH, d, J = 2.1Hz), 7.96 (IH, dd, J =1.3 and 8.3Hz), 8.56 (lH,d, J = 0.9Hz). ' 

< Example 90; Sjnthesis of 5-Ethoxycarbonyl-2-trifluoromethylbenzimida2ole (157) > ' 

To a methanol (100ml) solution of 3-amino-4-nitro-ethylbenzoate (4.00g), 5% ' 
palladium/carbon (0.50g) was added, and the solution was stirred for 12 hours at 50°C under 
a nitrogen environm e nt. Solids were separated through filt ration. C oncentration_of th e 
filtrate produced 3,4-diamino-ethylbenzoate. Trifluoroacetic acid (20ml) was added to this 
material, and the solution was stirred for two hoiirs at 60°C. The reaction solution was 
concentrated and chloroform was added. Precipitated crystals were separated through 
filtration and dried. Thus. 4.46g of 5-ethoxycarbonyl-2-trifluoromethylbenzimidazole (157) 
was obtained. • 

[Physical Characteristics ofthe Compound (157)] • 
'H-NMR (DMS0-d6. 5): 1.36 (3H, t. J = 7.0Hz), 4.36 (2H, q, J = 7!oHz), 7.82 (IH, d, J = 
8.5Hz), 7.99 (lH,dd,J=1.5and8.7Hz), 8.33(lH,s). ' ' 

< Examples 91 and 92;- Syntheses of l-(Biphenyl-4-ylmethyl)^6-ethoxycarbonyl-2- ' . 
trifluoromethylbenziTnidazole(158) and l-(BiphenyI-4-ylmethyI)-5-ethoxycarbonyl-2- 
trifluoromethylbenzimidazole (159) > 

By using the method of Examples. 84 and 85, l-(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (158) (0.69g) and 1 -(biphenyl-4-ylmethyl)- 
5-ethoxycarbonyl-2-trifluoromethylbenzimidazole (159) (0.38g) were obtained fi-om 5- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (2.00g) and 4-bromome%lbiphenyl 
(10.08g). 

[Physical Characteristics of the Compound (158)] 

'H-NMR (CDCI3, 5): 1.39 (3H,t), 4.38 (2H, q), 5.64 (2H, s), 7.18 (2H, d, J= 8.2Hz), 7.34 
(IH, t, J = 7.4Hz), 7.42 (2H, t, J = 7.4Hz), 7.52 - 7.57 (4H, m), 7.95 (IH, d, J = 8.8Hz), 
8.09 (2H, dd, J= 1.4 and 8.8Hz), 8.14 (lH,d,J=l.lHz). 
[Physical Characteristics of the Compound (159)] 

'H-NMR(CDCl3,6): 1.40(3H,t), 4.40 (2H, q), 5.59 (2H. s), 7.16 (2H, d, J = 8.1 Hz), 7.34 



(2H, I, J = 6.2Hz), 7.41 (2H,t,J = 7.5Hz), 7.53 (4H, m), 8.0S (IH, dd, J = 1.3 and 9.1Hz), 
8.65 (lH,s). - 



< Production Example 38; Production of l-(2-Chlorobenzyl)-6-hyd^bxymethyl-2- 
methylbenzimidazole > 

Tetrahydrofuran (20ml) solution of l-(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (2.66g) was slowly added to a tetrahydrofuran (20ml) solution of 
aluminum lithium hydride (1 .54g). Further, the solution was stirred for one hour at room 
temperature. By adding tetrahydrofuran (30ml), the reaction solution was diluted. By adding 
a saturated sodium sulfate aqueous solution, the aluminum lithium hydride was decomposed, 
solidified and the tetrahydrofuran layer was separated. The solvent was rernoved through 
evaporation. Purification using silica gel column chromatography produced 1.45g of l-(2- 
chloroben2yl)-6-hydroxymethyl-2-methylben2imidazole. 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 5): 2.53 (3H, s), 4.77 (2H, s), 5.39 (2H. s), 6.40 (IH, d, J = 7.7Hz), 7.08 
(lH,t, J = 7.7Hz), 7.20- 7.28 (3H,m), 7.45 (IH, d, J = 7.9Hz), 7.70 (IH, d, J = 8.2Hz). 

< Production Example 39; Production of l-(Biphenyl-4-ylmethyl)-6-hydrox}^nethyl-2- 
methylbenzimida2ole > - 

By using the method of Production Example 38, l-(biphenyl-4-ylmethyl)-6- 
hydroxymethyl-2-methylbenzimida2ole (3.72gj was obtained fi*om l-(biphenyl-4-ylmethyl)- 
6-ethoxycarbonyl-2-methylbenzimidazole (5.30g) and aluminum lithium hydride (2.1 7g). 
[Physical Characteristics of Compound] 

^H-NMR(CDCl3,5): 2.59 (3H, s), 4.78 (2H, s), 5.37 (2H. s), 7.11 (2H, d, J = 8.3Hz), 7.24 
(lH,d, J = 8.3Hz), 7.30- 7.37 (2H,m), 7.42 (2H, t), 7.51 - 7.56 (4H, m), 7.70 (IE, d, J = . 
-8.2Hz). 

< Production Example 40; Production of l-(2-Chlorobenzy l)-6-chloromethyl-2- 
methylbenzimidazole Hydrochloride> 

Thionyl chloride (5ml) was added to l-(2-chlorobenzyl)-6-chloromethyl-2- 
methylbenzimidazole (3.56g), and the solution was stirred for 20 minutes at room 
temperature and then for 20 minutes at 80'*C. After excess thionyl chloride was removed 
through evaporation under reduced pressure, the residuum was dissolved in chloroform 
(10ml), and cr>^stallization was performed by adding hexane. The crystals were separated 
through filtration, washed in hexane, and dried. Thus, 4.07g of l-(2-chloroben2yl)-6- 
chloromethyl-2-methylbenzimidazole hydrochloride was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (CDCI3, 5): 3.01 (3H, s), 4.68 (2H, s), 5.61 (2H. s), 6.71 (IH, d, J = 7.5Hz), 7.24- 
-7.29(lH,m), 7.38(lH,t, J = 7.7Hz), 7.44 (IH, s), 7.52 (2H, d, J = 8.2Hz), 7.92(lH,d,J 
= 8.4H2). 



< Production Example 41 ; Production of 1 -(BiphenyK4-ylmethyl)-6-chloromethyl-2- 
methylbenzimidazole > , , ^^.r = : . . 

Thionyl chloride (2ml) was added to a chloroform solution (30ml) of r-(biphenyl-4- 
ylmethyl)-6-hydroxymethyl-2-melhylbenzimidazole (3.62g), and the solution was stirred for 
one hour at 60°C. A sodium hydgrogencarbonate aqueous solution was added and the 
reaction was halted. The chlorofonn layer was washed with water and dried. After removing 
the solvent tlirough evaporation under reduced pressure, ethyl acetate was added and 
cr>'stallization was performed. After the crystals were separated through filtration and 
washed with ethyl acetate, they were dried and thus, 2.04g of l-(biphenyl-4-ylmethyl)-6- 
ch]oromethyI-2-methylbenzimidazole was obtained. . 
[Physical Characteristics of Compound] 

'H-NMR(CDCl3,6): 2.67 (3H,s), 4.71 (2H, s), 5.40 (2H.s), 7.12 (2H, d, J = 8.2Hz), 7.31 
- 7.38 (3H, m), 7.43 (2H, t), 7.52 - 7.58 (4H, m), 7.75 (IH, d, J = 8.2Hz). ' 

< Production Example 42; Production of 1 -(2-Chlorobenzyl)-6-formyl-2- 
methylbenzimidazole > 

~™'™"ManiSTesrdiox]dr(3^^^ 
chlorobenzyl)-6-hydroxymethyl-2-methylbenzimidazole (3.46g). As it is being dehydrated 
using the molecular sieves 4A, the toluene was refluxed by heating for 3.5 hours. The solids 
were separated and washed with chloroform. The filtrate was concentrated and 3 .3 5g of 1 -(2- 
chlorobenzyl)-6-formyl-2-methylbenzimidazole was obtained. 
[Physical Characteristics of Compound] 

'H-NMR(CDCl3,5): 2.61(3H,s), 5.48 (2H. s), 6.42 (IH, d, J = 7.8Hz), 7.11(lH,t,J = 
7.6Hz), 7.27 (lH,t), 7.48 (IH, d, J = 8.0Hz), 7.76 (IH, s), 7.81 (IH, dd, J= 1.4 and' 
8.3Hz), 7.86 (IH, d, J = 8.3Hz), 10.02 (lH,s). 
IR(KBr): 1676cm-'. 
mp: 124.1- 125.2°C. 

< Production Example 43; Production of l-(2-Chlorobenzyl)-2-methylbenzimidazole-6- 
acetonitrile> 

Potassium cyanide (0.450g) and 18-crown-6 (0.450g) were added to a 
dimethylsulfoxide (1 0ml) solution of 1 -(2-chlorobenzyl)-6-chloromethyl-2- 
methylbenzimidazole (1.20g) and the solution was stirred for 18 hours at room temperature. 
Chloroform, water and a small mount of aqueous ammonia were added, and extraction was 
performed. The residuum, which was obtained by concentrating the organic layer, was 
purified using silica gel column chromatography (eluate: chloroform/methanol = 20/1) and 
thus, 1 -(2-chlorobenzyl)-2-methylbenzimidazoIe-6-acetonitrile (0.500g) was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 5): 2.52 (3H, s), 3.80 (2H, s), 5.37 (2H.s), 6.40 (IH, d, J = 7.6Hz), 7.09 



(1H,1), 7.10- 7.19 (2H,m), 7.23 (lH, l), 7.44 (IH, d, J = 7.9Hz), 7.70 (IH, d, J = S.2Hz). 



< Production Example 44; Production of 6-Carboxy-l-(2-chlorobenzyl)benzimidazole > 

To 4-amino-3-(2-chlorobenzyl)amino-benzoic acid (0.490g), which was synthesized 
using the method described in U.S. Patent No. 5294631, 98%, formic acid (0.5ml) was added, 
and the solution was refluxed for one hour. The solids which precipitated in the reaction 
solution were collected. After washing them with water, they were dried and thus, 0.468g of 
6-carboxy- 1 -(2-chlorobenzyl)benzimida2ole was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (DMS0-d6, 5): 5.69 (2H, s), 7.02 (IH, dd, J= 1,5 and 7.7Hz), 7,30 (IH. t, J = 
7.5Hz), 7.36 (IH, dt, J. = 1.7 and 7.5Hz), 7.53 (IH, dd, J = L3 and 7.9Hz), 7.75 (IH, d, J = 
8.4Hz), 7.83 (IH, dd, J = 1.5 and 8.4Hz), 8.09 (IH, s), 8.54 (IH, s), 12.8 (IH, br s). 

< Example 93; Synthesis of l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole ' 
(92)> , 

2-Chlorobenzyl bromide (lOOg) was added to an ethanol (750ml) solution of 4- 
acet}damino-3-amino-ethylbenzoate (86. Og) and potassium carbonate (37.3g), and the 
solution was stirred for 14 hours at 60°C. Solids were separated through filtration and the 
filtrate was concentrated to 500ml under reduced pressure. 35% hydrochloric acid (38. 7g) 
was added and the solution was stirred for two hours at 60°C. After solids were separated 
through filtration and the solution was neutralized with sodium hydrogencarbonate, the 
ethanol was removed through evaporation under reduced pressure. Ethyl acetate and water 
were added, and extraction was performed (three times).. After the organic layer was washed 
with water and dried, the solvent was removed through evaporation until the organic layer 
became 300ml in volume. Precipitated cr}^stals were separated through filtration and were 
reci^'stallized through ethanol. Thus, 54.3g of l-(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole was obtained. Furthermore, crj'stals were obtained by collecting and 
concentrating all filtrates. The crystals were recrystallized with ethanol. Thus, IS.lgof l-(2- 
chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (92) was obtained. 
[Physical Characteristics of the Compound (92)] 

'H-NMR(CDCl3,5): 1.39(3H,t, J = 7.1Hz), 2.57 (3H,s), 4.37 (2H,q, J = 7.1Hz), 5.46 
(2H,s), 6.41(lH.d,J = 7.8Hz), 7.10 (IH, t, J = 7.8Hz), 7.25 (lH,t), 7.47(lH,d,J = 
8.0Hz), 7.75 (IH, d, J = 8.4Hz), 7.94 (IH, s), 8.00 (IH, d, J = 1.5 and 8.4Hz). 
mp: 126^0 -127.0=*C. 

< Example 94; Synthesis of 6-Carboxy-I-(2-chlorobenzyl)-2-methylben2imidazole (121) > 
A 10% sodium hydroxide aqueous solution (240g) and ethanol (200ml) were added 
to l-(2-chloroben2yl)-6-ethoxycarbonyl-2-methylbenzimidazole (60. Og), and the solution was- 
refluxed by heating for two hours. After cooling down,, the acidity of the reaction solution 
was adjusted to pH 6 with 10% hydrochloric acid. Precipitated crystals were separated 



= ^'^'^''"SlTfiltratioiv dried and 6-carboxy-^(2-chloroben^^^^^ 
(54.7g) was obtained. 

[Physical Gharacteristics of the Compound (121)] 

'H-NMR(DMSO-d6,5): 2.51 (3H,s), 5.62 (2H, s), 6.54 (iH. d, J = 7.7Hz), 7.23(lH,t,J 
= 7.5H2), 7.33(lH.t,J = 7.7H2), 7.55 (IH, d, J = S.OHz), 7.63 (IH, d, J = 8.4Hz), 7.79' 
(IH, d, J = 8.4Hz), 7.79 (IH, d. J = 8.4Hz), 7.95 (IH, s). 
mp: 300.8 - 303.0°C. ' 

< Example 95; Sjoithesis of l-(2-Chlorobenzyl)-2-methylbenzimida2oie-6-acetic Acid (160) 

To l-(2-chlorobenzyl)-2-methylbenzimidazoler6-acetonitrile (0.500g), 10% 
hydrochloric acid was added, and the solution was refluxed by heating for 15 hours. It was 
neutralized with a saturated sodium hydrogencarbonate aqueous solution, and chloroform 
extraction was performed. The organic layer was concentrated and purified using silica gel 
column chromatography (eluate: chloroform/ethanol = 9/1 ~ 4/1). Thus, l-(2-chlorobenzyl)- 
2-methylbenzimidazole-6-acetic acid (160) (0.1 70g) was obtained. 
[Physical Characteristics of the Compound (160)] 



H-NMR (CDCI3, 5): 2.42 (3H, s), 3.56 (2H, s), 5.15 (2H.s), 6.33 (lH,d), 6.96 (lH,t), 
7.03(lH.s), 7.13(2H,m), 7.35 (IH, d, J = 7.9H2), 7.62 (IH, d), 8.90(1H, br s). ' 

< Example 96; Synthesis of l^(2-Chlorobenzyl)-2-methylbenzimidazole-6-methyl Acrylate 
(161)> 

Triphenylphosphoranyl-methyl acetate (4.49g) was added to a 1 ,4-dioxane (50ml) 
solution of l-2-chlorobenzyI)-6-formyl-2-methylbenzimidazole (2.73g), and the solution was 
stirred for six hours as it was refluxed by heating. After the reaction solution was cooled, the 
solvent was removed through evaporation under reduced pressure and the residuum was 
purified using silica gel chromatography (eluate: chloroform/methanol = 9/1). Thus 7.43g of 
a preliminarily purified material of l-(2-chlorobenzyl)-2-methylbenzimidazole-6-methyl 
aciylate ( 1 6 1 ) was obtained. This preliminarily purified material was immediately used for 
the following reaction. 

< Example 97; Synthesis of 1 -(2-Chlorobenzyl)-2-methylbenzimidazole-6-acrylic Acid 
(162)> , . . 

The above-mentioned preliminarily purified material, 3.29g, of 1 -(2-chlorobenzyI)- 
2-methylbenzimidazole-6-methyl acrylate was dissolved in ethanol (20ml), 5% sodium 
hydroxide aqueous solution (lO.lg) was added, and the solution was refluxed for two hours. 
The reaction solution was neutralized with a hydrochloric acid aqueous solution, and a 
residuum was obtained by concentrating the solvent under reduced pressure. The residuum - 
was purified using silica gel chromatography (eluate: chloroform/methanol = 9/1 ~ 6/1), and 
thus, l.lOg of l-(2-chlorobenzyl)-2-methylbenzimidazole-6-acrylic acid (162) was obtained. 



[Physical Characteristics of the Compound (162)] 

'H-NMR(DMSO-d6,5): 2.56 (3H, s), 5.65 (2H, s), 6.54 (IH, d, J = I5.9Hz), 6.62 (IH, d, J 
= 7.6Hz), 7.25 (lH,t), 7.35 (IH, t), 7.56 (IH, d, J = S.lHz), 7.60 - 7.70 (3H, m), 7.99 
(IH, s), 12.35 (lH,brs). 

< E.xaniple 98; S)Tithesis of 6-Benzenesulfonylcarbamoyl-l-(2-ch]orobenzyl)-2- 
methylbenzimidazole (163) > 

:N,N'-carbonyldiimida2ole (45.Sg) was added all at once to an N,N- 
dimethylformamide (950ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (45.0g), and the solution was stirred for one hour at room temperature. 
Subsequently, benzenesulfonamide (47. Ig) and diazabicycloundecene (35. Og) were added, 
and the solution was stirred for 70 hours at lOO^C. The reaction solution was cooled and the 
solvent was removed through evaporation under reduced pressure. Water (300ml) and 
methanol (200ml) were added to the residuum, and moreover, 35% hydrochloric acid was 
added to adjust the acidity of the solution to pH5.5. Precipitated crystals were separated 
tlirough filtration, washed with a mixture solution (200ml) of methanol and water (1/1), dried 
and thus, 38.4g of 6-benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2-methylben2imidazole . 
was obtained. In addition, water was added to filtrates and crystals precipitated. The crystals 
were separated through filtration, washed with water, dried and thus, 13.3g of the material 
was obtained. Both sets of crystals were gathered and dissolved by adding acetone (3300ml) 
and water (900ml) and by heating. The solvent was removed by 200ml through evaporation 
as this solution was heated. Then the solution was cooled. Precipitated crj'stals were 
separated through filtration, dried, and thus, 33. 8g of 6-benzenesulfonylcarbamoyl-l-(2- 
chlorobenzyI)-2-methylben2imida2ole (163) was obtained. 
[Physical Characteristics of the Compound (163)] 

'H-NMR (DMS0-d6, 5): 2.53 (3H, s), 5.46 (2H, s), 6.34 (IH, d, J = 7.8Hz), 7.1 1 (IH, m), - 
7.27 (lH,m), 7.48 (lH,m), 7.52 (2H, m), 7.60 (lH,m), 7.69 (IH, d, J = 8.6Hz), 7.90 (IH, 
m), 8.09 (2H, m), 8.1 1 (IH, s), 1 1.84 (IH, br s). 
IR(KBr): 1684, 1448cm-^ 
Mass(FAB): m/e440(M+l). 
mp: 273.5 -274.3°C. 

< Example 99; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylbenzimidazole (164) > 

By using the method of Example 98, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
yhnethyl)-2-methylbenzimidazole (164) (0.473g) was obtained fi-om l-(biphenyl-4- 
ylmethyl)-2-ethyl-6-carboxyben2imida2ole (0.600g), N,N'-carbonyldiimida2ole (0.546g), 
benzenesulfonamide (0.529g) and diazabicycloundecene (0.5 12g). — 
[Physical Characteristics of the Compound (164)] 

^H-NMR (DMS0-d6, 5): 1.29 (3H, t, J = 7.4Hz), 2.88 (2H, q, J = 7.4Hz), 5.59 (2H, s), 

.... - i 



..^■^^^l '^'.^ = S.2HZ). 7.33 - 7.37 (lH, m), 7.44 (2H,t, J = 7r5Hz)„.7.59-,7.71 (SH, m), 
7.74(lH,dd, J = S.4and 1.4Hz), 7.98 - S.02 (2H, m), S.21 (lH, s), 12.43 (IH, br s) 
IR(KBr): 16S4cm-'. •:(!:v:; ;: i;:^^-.;,! 

■ mp: 149.5 - 157.0°C. ' « : •:. 

< Example 100; Synthesis of 5-BenzenesulfonylcarbamoyM -(2-clilorobenzyl);2- 
methylbenzimidazole (] 65) > . 

By using the method of Example 98, 5-benzenesulfonylcarbamoyl- l-(2- 
chlorobenzyl)-2-methylbenzimidazoIe ( 1 65) (0.480g) was obtained from 5-carboxy- 1 -(2- 
chIorobenzyl)-2-methylbenzimida2ole (0.450g), N,N'-carbonyldiimidazole (0.4'85g), 
benzenesulfonamide (0.470g) and diazabicycloundecene (0.456g). 
[Physical Characteristics of the Compound (165)] , 
'H-NMR (DMS0-d6, 5): 2.53 (3H, s), 5.61 (2H, s), 6.57 (IH, d. J = 7'4Hz), 7.22 (IH, t), 
7.33 (lH,t), 7.50 (lH, d, J = 8.6Hz), 7.54 (IH, dd, J = 7.9 and 0.9Hz), 7-.63 (2H, t), 7.7l' 
(2H. m), 8.00 (2H, d, J = 7.3Hz), 8.21 (IH, d. J = 1.4Hz), 12.50 (IH, br s). ' ' 
IR(KBr): 1685cm-'. , 
mp: 137.0- 138.5°C. 



• < Example 101; Sjoithesis of 5:(4-Benzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (166) > ' 

By using the method of Example 98,' 5-(4-benzenesulfonylcarbamoyl)-l -(2- 
chlorobenzyl)-2-methylbenzimidazole (166) (0.520g) was obtained from 5-carboxy-l-(2- 
chloroben2yl)-2-methylbenzimidazole(0.450g), N,N'-carbonyldiimidazole (0.485g), 4- 
chlorobenzenesulfonamide (0.573g) and diazabicycloundecene (0.456g). 
[Physical Characteristics of the Compound (166)] 

'H-NMR (DMS0-d6, 6): 2.49 (3H, s), 5.58 (2H, s), 6.51 (IH, d, J = 7.6Hz). 7.21 (IH, t), 
7.32 (IH, t), 7.45 (lH,.d, J = 8.6Hz), 7.53 (IH, d, J = 7.8Hz). 7.69 (3H, d, J = 8.6Hz), 7.99 
(2H,d,J = 8.6Hz), 8.18 (lH,s), 12.58 (IH, brs). . 
IR(KBr): 1619cm-'. 

mp: 261.5 -263.0°C. ' . 

< Example 102; Synthesis of 1 -(2-Chlorobenzyl)-2-methyl-5 -(2- 
naphthalenesulfonylcarbamoyl)benzimidazole (167) > 

By using the method of Example 98,1 -(2-chlorobenzyl)-2-methyl-5-(2- 
naphthalenesulfonylcarbamoyl)benzimidazole (167) (0.352g) was obtained from 5-carboxy- 
l-(2-chlorobenzyI)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimida2ole (0.485g), 2- 
naphthalenesulfonamide (0.620g) and diazabicycloundecene (0.456g). 
[Physical Characteristics ofthe Compound (167)]' ■ 

'H-NMR (DMS0-d6, 5): 2.48 (3H, s), 5.56 (2H, s), 6.49 (IH, d, J = 7.7Hz), 7.20 (IH, t, J 
= 7.6Hz), 7.31 (lH,t. J = 7.7Hz), 7.44 (IH, d, J = 8.6Hz), 7.52 (IH, d, J = 8.0Hz), 7.66- 



7.75 (3H,m), 7.97 (IH, d, J = S.SHz), S,04 (IH, d, J = S.OHz), 8.14 (IH, d, J = S.SHz), ' 
8.19 (lH,s), 8.23(lH,d,J = S.0Hz), S.6S(1H, s), 12.55 (IH, br s). " ' 
IR(KBr): 1685cm-V 
mp: 236.5 -238.0°C. 

< Example 103; S}Tithesis of l-(2-Chlorobenzyl)-6-methanesulfonylcarbamoyi-2- 
methylbenzimidazole (168) > 

By using the method of Example 98, l-(2-chlorobenzy])-6- 
methanesulfonylcarbamoyl-2-methylbenzimidazole (168) (0.564g) was obtained from 6- 
carboxy-1 -(2-chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'-carbonyldiimidazole 
(0.539g), methanesulfonamide (0.3 1 6g) and diazabicycloundecene (0.506g). 
[Physical Characteristics of the Compound (168)] 

'H-NMR (DMS0-d6, 5): 2.49 (3H, s), 3.35 (3H,s), 5.60 (2H,s), 6.43 (IH, d, J = 7.8Hz), 
7.23 (IH, t), 7.34 (IH, t, J = 7.7Hz), 7.57 (IH, d, J = 8.0Hz), 7.68 (IH, d, J = 8.5Hz), 7.81 
(lH,dd, J=1.7.and8.5Hz), 8.13 (IH, d, J = 1.5Hz), 11.94 (IH, brs). 
IR(KBr): 1670cm■^ 
mp: 302.0 -303.0°C. 

< Example 104; Synthesis of 6-(Butanesulfonylcarbamoyl)- l-(2-chlorobenzyl)-2- 
methylbenzimidazole (169) > 

By using the method of Example 98, 6-(butanesulfonylcarbamoyl)-l-(2- 
chlorobenzyI)-2-methylben2imidazole (169) (0.595g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'-carbonyldiimidazole (0.539g), 1- 
butanesulfonamide (0.456g) and diazabicycloundecene (0.506g). 
[Physical Characteristics of the Compound (169)] 
' ^H-NMR(DMSO-d6,5):,0.84(3H,t,J = 7.4Hz), L38 (2H, m), 1.65 (2H,m), 2.49 (3H, s), 
3.49 (2H,m), 5.60 (2H, s), 6,44 (IH, d, J = 7.6Hz), 7.23 (IH, t, J = 7.6Hz), 7.35 (IH, t), 
7.56 (IH, d, J = 8.0Hz), 7.68 (IH, d, J -8.4Hz), 7.80 (IH, dd, J = 1.6 and 8.4Hz), 8.11 (IH, 
d,J-1.4Hz), 11.86 (IH, brs). 
IR(KBr): 1684cm-\ 
mp: 214-217.0°C. 

< Example 105; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l-octanesulfonylcarbamoyl) 
benzimidazole (170) > 

By using the method of Example 98, l-(2-chloroben2yl)-2-methyl-6-(l- 
octanesulfonylcarbamoyl)benzimidazole (170) (0.309g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.431 g), 1- 
octanesulfonamide (0.406g) and diazabicycloundecene (0.404g). - 
[Physical Characteristics of the Compound (170)] 

^H-NMR (DMS0-d6, 5): 0.82 (3H, t, J = 7.3Hz), 1.13 - 1.28 (8H, m), 1.32 - 1.41 (2H, m). 



1.62 - 1.71 (2H, m). 2.50 (3H,s). 3.50 (2H, t, J = 8,5Hz), 5.61 (2H, s), .6:45 (IH, d, J ^ 
7.7Hz), 7.24 (IH.t, J = 7.5Hz). 7.35 (IH, t, J = 7.5Hz), 7.58 (IH, d, J = S.OHz), 7.69 (IH, 
d,J = 8.4Hz). 7.Sl(lH,d,J = 8.5Hz), S.12(lH,s), 11.86(lH;s). r ' 
IR(KBr): 1674cm'. :. - -, 

mp: 180.0- 183.0°C. 

< Example 1 06; Synthesis of 1 -(2-Chlorobenzyl)-2-methyl-6-(2-propanesulfonylcarbamoyl) 
benzimidazole (171) > 

By using the method of Example 98, l-(2-chlorobenzyl)-2-methyl-6-(2- 
propanesulfonylcarbanloyl)benzimidazole (171) (0.4 17g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 Ig), 1- 
propanesulfonamide (0.328g) and diazabicycloundecene (0.404g). . 
[Physical Characteristics of the Compound (171)] 

'H-NMR (DMS0-d6, 5): 1.30 (6H, d, J = 6.9Hz), 2.50 (3H, s), 3.81 - 3.87 (IH, m). 5.62 
(2H.S), 6.46 (lH,d. J = 7.7Hz), 7.25 (IH, t, J = 7.5Hz), 7.35 (IH, t, J = 7.5Hz), 7.62 (IH, 
d, J = 7.9Hz), 7.69 (lH.d, J = 8.5Hz), 7.81 (IH, d, J = 8.6Hz), 8.12 (lH,s), 11.83 (IH, s). 
IR(KBr): 1670cm"'. 

< Example 1 07; Synthesis of 1 -(Biphenyl-4-yImethyl)-6-(l -butanesulfonylcarbamoyl)-2- 
methylbenzimidazole (172) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonyIcarbainoyl)-2-methylbenzimidazole (172) (d.349g) was obtained from 1- 
(biphenyl-4-ylmethyI)-6-carboxy-2-methylbenzimidazole (0.300g),N,N'- 
carbonyldiimidazole (0.323g), 1 -butanesulfonamide (0.273g) and diazabicycloundecene 
(0.303g). 

[Physical Characteristics of the Compound (172)] 

'H-NMR(DMSO-d6,5): 0.85 (3H, t, J = 7.4Hz), 1.36 -1.43 (2H, m), 1.63 - 1.72 (2H, m), 
2.57 (3H, s), 3.52 (2H, t, J = 7.7Hz), 5.60 (2H, s), 7.21 (2H, d, J = 8.2Hz), 7.35 (IH, t, J =' 
7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.68 (5H, m), 7.81 (IH, dd, J = 1.6 and 8.4Hz), 8.26 
(lH,d, J = 1.4Hz), 11.97 (lH,s). 
IR(KBr): 1676cm-^. 
mp: 219:5 -222.5°C. 

< Example 108; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (173) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyI)-2-methylbenzimidazole (173) (0.459g) was obtained from 6-carboxy-l -(2,4- - 
dichlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 Ig), 1- 
butaiiesulfonamide (0.364g) and diazabicycloundecene (0.404g). 



[Physical Characteristics of the Compound (173)] 

'H-NMR (DMS0-d6, 5); 0.S5 (3H, t, J = 7.3Hz), 1.36- 1 .42 (2H, m), 1 .63 - 1 .70 (2H, m), 
2.50 (3H,s), 3.51 (2H,t, J = 7.7Hz),: 5.59 (2H,s), 6.45 (IH, d, J = S.4Hz), 7.33 (IH, dd, J - 
2.1 and8.4Hz), 7.69 (IH, t, J = 8.4Hz), 7.76 (IH, d, J = 2.0Hz), 7.81 (IH, dd, J = 1.7 and 
8.5Hz), 8.11 (lH,d, J= 1.3Hz), 11.90(lH, s). 
IR(KBr): 1670cm-'. 
mp: 222.0 - 223.0°C. 

< Example 109; Synthesis of l-(Biphenyl-4-ylmethyl)-6-(l-butanesulfonylcarbamoyl)-2- 
ethylbenzimidazole.(174) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-ethylbenziniida2ole (174) (0.300g) was obtained from 1- 
■(biphenyl-4-ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole. 
(0.340g), 1-butanesulfonamide (0.300g) and diazabicycloundecene (0.320g). 
[Physical Characteristics of the Compound (174)] 

'H-NMR (DMS0-d6, 5): 0.85 (3H, t, J = 7.3Hz),. 1.30 (3H, t, J = 7.5Hz), 1.35 - 1.44 (2H, 
m), 1.64-1.72(2H,m), 2.90(2H,q, J = 7.4Hz), 3.52 (2H, t, J = 7.7Hz), 5.61 (2H, s), 7.19 
(2H, d, J = 8.3Hz), 7.35 (IH, t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.67(4H, m), ' 
7.71 (lH,d, J = 8.5Hz), 7.82 (IH, dd, J = .1.6 and 8.5Hz), 8.27 (IH, d, J = L3Hz), 12.01 
(lH,s). 

IR(Nujol): 1687, 1682cm■^ 
mp:,171.8-173.0°C.' 

< Example 110; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyI)-2- 
trifluoromethylbenzimidazole (175) > 

By using the method of Example 98, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-trifluoromethylbenzimidazole (175) (0.508g) was obtained from l-(biphenyl-4- 
ylmethyl)-6-carboxy-2-trifluoromethylben2imidazole (0.483g), N,N'-carbonyldiimidazole 
(0.396g), benzenesulfonamide (0.383g) and diazabicycloundecene (0.371g). 
[Physical Characteristics of the Compound (1 75)] 

^H-NMR (DMS0-d6, 5): 5.81 (2H, s), 7.15 (2H, d, J = 8.3Hz), 7.35 (IH, t, J = 7.5Hz), 
7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (6H, m), 7.70 (IH, t, J = 7.4Hz), 7.91 (IH, dd, J = 8.7 
and 1.4Hz), 7.96 - 8.01 (3H, m), 8.42 (IH, s), 12.65 (IH, s). 
IR(KBr): 1685cm-\ 
mp: 164.5 - 167.0°C. 

< Example 111; Synthesis of 5-Benzenesulfonylcarbamoyl-l-(biphenyl-4-yhnethyl)-2- 
trifluoromethylbenzimidazole (176) > — 

By using the method of Example 98, 5-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-trifluoromethylben2imidazole (176) (0.286g) was obtained from l-(biphenyl-4- 



. .y''"^^'^y');5-carboxy-2-trinu,oromeU^ 

(0.22 1 g), benzenesulfonamide (0.21 4g) and diazabicycloundecene (0.207g). 
[Physical Characteristics of the Compound (176)] 

'H-NMR (DMSO-de. S): 5.79 (2H, s), 7.15 "(2H, d,' J = 8.1Hz). 7.35 (IH. t, ! = 7.5Hz), 
7.43 (2H, t, J = 7.5Hz). 7.59 - 7.67 (6H, m), 7.72 (IH, t, J = 7!6Hz), 7.83 (I H, d. J = 
8.8Hz), 7.94 (IH.d, J = 8.9Hz), 8.02 (2H, d, J = 7.4Hz), 8.49 (lH,s), 12.69 (IH.s). 
IR(KBr): 1699cnv'. 
mp: 248.5 - 25 1.0°C. 

< Example 112; Synthesis of 6-Benzenesulfonylcarbamoyl-2-cyclopropyl-l-(2- 
flurorobenzyl)benzimidazole (177) > 

By using the method of Example 98, 6-benzenesulfonylcarbamoyl-2-cyclopropyl-l- 
(2-flurorobenzyl)benzimidazole (177) (0.730g) was obtained from 6-carboxy-2-cyclopropyl- 
l-(2-fluorobenzyl)benzimidazole (0.930g), N,N'-carbonyldiimidazole (0.972g), 
benzenesulfonamide (0.942g) and diazabicycloundecene (0.906g). 
[Physical Characteristics of the Compound (177)] 

'H-NMR (DMS0-d6, S): 1.04 (4H, 2^1j (IH, m)^ 5.70 (2H,j^), 6j5 (IH, t J 7,5HzI 
7.12(1H, t, J = 7T5Hz), 7.22- 7.38 (2H,'m),' '7.54''- 7.70 (5H, m), 7.99 (2H, d77= 7.5Hz), 
8.11 (lH,s). 
Wliite Powder 

< Example 113; Synthesis of N-Benzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]acrylamide (178) > 

By using the method of Example 98, N-benzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]acrylamide (178) (1.05g) was obtained from l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-acrylic acid (1.1 Og), N,N'-carbonyldiimidazole (1 .09g), 
benzenesulfonamide (1.06g) and diazabicycloundecene (1. 02g). 
[Physical Characteristics of the Compound (178)] 

'H-NMR (DMS0-d6, 6): 2.47 (3H, s), 5.55 (2H, s), 6.46 - 6.55 (2H, m), 7.22 (IH, t, J = 
7.6Hz), 7.32(lH,t,J = 7.7Hz), 7.40 (IH, d, J = 8.4Hz), 7.52 - 7.66 (6H, m), 7.69(lH,t),. 
7.93 (2H, d, J = 7.9Hz), 12.17 (IH, br s). 
IR(KBr): 1687cm-'. 

Mass(FAB): m/e 466(M+1). : 
mp: 243.1 -244.3°C. 

< Example 1 14; Synthesis of N-Benzenesulfonyl-2-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]acryIamide (179) > 

By using the method of Example 98, N-ben2;enesulfonyl-2-[l -(2-chlorobenzyI)-2- - 
methylbenzimidazole-6-yl]acrylamide (179) (0.09g) was obtained from l-(2-ch]orobenzyl)-2- 
methylbenzimidazole-6-acrylic acid (0. 1 70g), N,N'-carbonyldiimidazole (0.1 75g), 



benzenesulfonamide (0. 1 70g) and diazabicycloundecene (0. 1 64g). 
[Physical Characierisiics of the Compound ( 1 79)] 

^H-NMR(DMSO-d6,5): 2.44 (3H, s), 3.57 (2H, s), 5.46 (2H, s), 6.41 (IH, d, J = 7.7Hz), 
6.96 (lH,d, J = 7.0Hz), 7.16 (IH, s), 7.20 (IH, I), 7.32 (lH,t), 7.47 (IH, d, J = S.2Hz), 
7.52- 7.59 (3H,m), 7.67 (IH, t, J = 7.5Hz), 7.84 (2H, d, J = 7.4Hz), 12.28 (IH, br s). 
IR(KBr): 1719cm-\ 
mp: 236.2 -237.S°C. 

< E.xample 115; S>Tithesis of l-(2,4-DichlorobenzyI)-2-methyl-6-[(2-pyridyImethyl) 
carbamoyljbenzimidazole (180) > 

Dichloromethane (150ml) and a few drops of N-dimethylfomiamide were added to 
6-carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (9.00g), and the solution was 
chilled with ice. Oxalyl chloride (6.84g) was dripped into the solution, which was then 
stirred for a few minutes. After the solution was fiirther stirred for 1 .5 hours at room 
temperature, the solution was concentrated under reduced pressure to a third of its original 
volume. Precipitants were collected and added to a dichloromethane (200ml) solution of 2- 
aminomethylpyridine (2.69g) and triethylamine (7.34g) over a few doses while it was chilled 
with ice. After the solution was stirred for 15 hours, the reaction solution was washed with 
water three times, and was ftirther washed with a saturated sodium hydrogencarbonate 
aqueous solution. The organic layer was concentrated under reduced pressure, and crystals 
were formed using ethyl acetate. When crystals were separated through filtration and dried, 
4.35g of 1 -(2,4-dichlorobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole . 
(180). was obtained. . 
[Physical Characteristics of the Compound (180)] 

*H-NMR (CDCI3, 5): 2.56 (3H, s), 4.76 (2H, d, J = 4.8Hz), 5.40 (2H, s), 6.33 (IH, d, J = • 
8.4H2), 7.07 (lH,dd, J = 8.4 and 2.0Hz), 7.22 (IH, dd, J = 7.4 and 4.9Hz), 7.33(lH,d,J = 
7.9Hz), 7.48 (lH,d, J = 2.1Hz), 7.62 - 7.79 (4H, m), 7.86 (IH, d, J = l.lHz), 8.57 (IH, d, 
J = 4.9Hz). 
IR(KBr): 1645cm"\ 
mp: 204.5 - 206.5°C. 

< Example 116; Synthesis of 1 -Methyl-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyl]ben2imidazole (181) > 

By using the method of Example 115, l-methyl-2-n-propyl-6-[(2- . 
pyridylmethyl)carbamoyl]benzimidazole (181) (0.213g) was obtained from 6-carboxy-l- 
methyl-2-n-propylben2imidazole (0.402g), oxalyl chloride (0.468g), 2-aminomethylpyridine 
(0.199g) and triethylamine (0.559g). 
[Physical Characteristics of the Compound (181)] 

'H-NMR(CDCl3,5): 1.08 (3H, t, J = 7.4Hz), 1.92 (2H,m), 2.88 (2H,m), 3.76 (3H,s), 
4.80(2H,d,J = 4.8Hz), 7.22 (IH, dd, J = 2.5 and 7.5Hz), 7.35 (IH, d, J = 7.8Hz), 7.67- 



7.77 (4H, m), 7.S0(lH,s), S.58 (lH,dd, J = 4.9 and 0.9Hz). 
IR(KBr): 1647cm-'. ^- ^ '^^^ 

mp: 140.5 - I41.5°C. - ; 

< Example 117; Synthesis of l-(2-Ch]orobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (1 82) > 

By using the method of Example 1 15, l-(2-chlorobenzyl)-2-methyl-6-[(2- 
pyridylmethyI)carbamoyI]benzimidazole (182) (0.1 64g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.300g), oxalyl chloride (0.253g), 2- 
aminomethylpyridine (O.lOSg) and triethylamine (0.302g). 
[Physical Characteristics of the Compound (182)] 

■H-NMR (GDCI3, 5): 2.56 (3H, s), 4.76 (2H, d, J = 4.8Hz), 5.45 (2H, s), 6.40 (IH, d, J = 

7.8Hz), 7.08 (lH.t, J = 7.6Hz), 7.20 - 7.27 (2H, m). 7.33 (IH, d, J = 7:8Hz), 7.45 (l^ dd, 

J = 0.9 and 8.1Hz), 7.64(lH,s), 7.65 - 7.69 (IH, m). 7.72 (IH, dd, J = 1.5 and 8.4Hz), 

7.77(lH,4,J = 8.4Hz), 7.88(lH,d,J=1.2Hz), 8.56(lH, d.J = 4.7Hz). 
IR(KBr): 1646cm"'. 

mp: 156.5 - 157.5°C. 



< Example 118; Synthesis of 2-n-Propyl-l-i-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (183) > 

By using the method of Example 1 15, 2-n-propyl-l -i-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazoIe (183) (0.020g) was obtained from 6-carboxy-2-n- 
propyl-l-i-propylbenzimidazole (0.095g), oxalyl chloride (0.1 OOg), 2-aminomethylpyridine 
(0.039g) and triethylamine (0.097g). 
[Physical Characteristics of the Compiound (183)] 

'H-NMR(CDCl3.5): 1.08 (3H, t, J = 7.4Hz), 1.69 (6H, d, J = 7.1Hz), 1.87 - 1.93 (2H, m), 
2.90 (2H,t, J = 7.8Hz), 4.69-4.75 (IH, m), 4.80(2H, d, J = 4.9Hz), 7.23 (IH, dd, J = 7.3 ' 
and 2.1Hz), 7.37 (IH, d, J = 7.7Hz), 7.62 - 7.77 (4H, m), 8.21 (IH, s), 8.58 (IH, d, J = 
4.5Hz). 

IR(KBr):. 1631cm-'. 
mp: 155.0- 156.9°C. 

< Example 119; Synthesis of l-n-Butyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (1 84) > . 

By using the method of Example 115,1 -n-butyl-2-n-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (184) (0.283g) was obtained from l-n-butyl-6- 
carboxy-2-n-propylbenzimidazole (0.500g), oxalyl chloride (0.487g), 2-aminomethylpyridine 
(0.208g) and triethylamine (0.582g). ' . 

[Physical Characteristics of the Compound (184)] 

'H-NMR (CDCI3, 6): 0.97 (3H, t, J = 7.3Hz), 1.08 (3H, t, J = 7.4Hz), 1.37- 1.46 (2H, m). 



1.76-l.S3(2H,m), 1.92 - 2.00 (2H, m), 2.S6 (2H, t, J = 7.8Hz), 4.15 (2H, t, J - 7.6Hz), 
4.S1 (2H,d, J = 4.SHz), 7.23 (lH,dd, J - 7.3 and 2.4Hz), 7.36 (IH, d, J = 7.8Hz), 7.63- 
7.76(4H,in), 8.02 (l.H, s), S.58 (IH, d, J = 4.7Hz). 
IR(KBr): 1631cm'\ 
mp: 105.8- 107.2°C. 

< Example 120; Synthesis of l-(3-Chlorobenzyl)-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (185) > 

By using the method of Example 115,1 -(3-chlorobenzyl)-2-n-propyl-6-[(2- 
p>Tidylmethyl)carbamoyl]benzimidazole (185) (0.31 Ig) was obtained from 6-carboxy-l-(3- 
chlorbbenzyI)-2-n-propylbenzimidazole (0.580g), oxalyl chloride (0.407g), 2- 
aminomethylpyridine (0.1 73g) and trietliylamine (0.486g). 
[Physical Characteristics of the Compound (185)] 

'H-NMR(CDCl3,5): 1.03 (3H, t, J = 7.4Hz), 1.85 - 1.93 (2H, m), 2.80 (2H, t, J = 7.5Hz), 
4.77 (2H, d, J = 4.8Hz), 5.36 (2H, s), 6.86 (IH, d, J = 7.4Hz), 7.02 (IH, s), 7.20- 7.28 
(3H,m), 7.33(lH,d,J = 7.8Hz), 7.63 - 7.73 (3H, m), 7.79 (IH, d, J = 8.4Hz), 7.91 (IH, d, 
J = 1.3Hz), 8.57 (IH, d, J = 4.7Hz). 
IR(KBr): 1643cm-^ 
mp: 157.7 - 158.8°C. 

< Example 121; Synthesis of l-Benzyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (186) > 

By using the method of Example 115,1 -benz)'l-2-n-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (186) (0.350g) was obtained from l-benzyl-6- 
carboxy-2-n-propylbenzimidazole (0.850g), oxalyl chloride (0.949g), 2-aminomethylpyridine 
(0,404g)andtriethylamine(1.132g). . . 

[Physical Characteristics of the Compound (186)] 

'H'NMR (CDCI3, 5): 1.01 (3H, t, J = 7.4Hz), 1.83 - 1.92 (2H, m), 2.82 (2H, t, J = 7.6Hz), 
4.77 (2H, d, J = 4.8Hz), 5.40 (2H, s), 7.03 (2H, d, J = 6.5Hz), 7.21 (IH, dd, J = 7.1 and 
2.1Hz), 7.18- 7.34 (4H,m), 7.60 (IH, s), 7.65 - 7.72 (2H, m), 7.78 (IH, d, J = 8.4Hz), 
7.94 (IH, d, J - 1.2Hz), 8.56 (IH, d, J = 4.2Hz). 
IR(KBr): 1642cm-^ 
mp: 121.9- 123. l^C 

< Example 122; Synthesis of l-(4-Chlorobenzyl)-2-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (1 87) > 

By using the method of Example 1 15, l-(4-chlorobenzyl)-2-propyl-6-[(2- 
pyridyknethyl)carbamoyl]benzimidazole (187) (0.089g) was obtained from 6-carboxy-l-(4- - 
chlorobenzyl)-2-propylbenzimidazole (0.547g), oxalyl chloride (0.384g), 2- 
aminomethylpyridine (0.1 63g) and triethylamine (0.458g). 



[Physical Characteristics of the Compound (1S7)] ■ 

'H-NMR (CbCl,,5): i.02 (3H, t,') = T^Hz), ' 1.84 - 1.92 (2H, m), ' 2.77 - 2.83 (2H, m), 

4.76 (2H. d,J = 4.SHz), 5.36 (2H, s),: 6.96. (2H, d, J = 8.3Hz). 7.22 (IH, dd. J = 6.4 and 

0.4Hz), 7.27(2H,dd,J = S.3aridl:3Hz), 7.33(lH,d,J = 7.8Hz), 7.62 - 7.73 (3H, m), 

7.78 (IH, d, J = 8.4Hz), 7.91 (IH, d, J = 0.9Hz), 8.56 (IH, dd, J = 4.9 and 0.8Hz). 

IR(KBr): 1643cm-'. ^ 

mp: 158.8- 161. OT. 

< Example 123; Synthesis of 2-Benzyl-l-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (188) > 

By using the method of Example 115, 2-benzyl-l-methyl-6-[(2- 
pyridylmethyOcarbamoylJbenzimidazole (1 88) (0. 1 71g) was obtained from 2-benzyl-6- 
carboxy-l-methylbenzimidazole (0.3 lOg), oxalyl chloride (0.295 g), 2-aminomethylp>Tidine 
(0.108g) and triethylamine (0.303g). 
[Physical Characteristics of the Compound (188)] 

'H-NMR(CDCl3,6): 3.66 (3H,t), 4.35 (2H, s). 4.80 (2H, d, J = 4.8Hz), 7.21 - 7.37 (7H, 
m), 7.66 (IH, br t), 7.67 - 7.73 (2H, m). 7.78 (IH, d, J = 8.4Hz), 7.98 (IH, s), 8.58 (IH, d, 

'7^4:9Hz)r : — ^ — 

IR(KBr): 1632cm-'. ■ 
mp: 168.5- 169.5°C. 

< Example 124; Synthesis of l-(2,6-DichIorobenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (189) > 

By using the method of Example 115,1 -(2,6-dichlorobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (189) (0.040g) was obtained from 6-carboxy-l-(2,6- 
dichlorobenzyl)-2-methylbenzimidazole (0.600g), oxalyl chloride (0.472g), 2- 
aminomethylpyridine (0.201 g) and triethylamine (0.1 88g). 
[Physical Characteristics of the Compound (189)] 

'H-NMR (CDCI3, 5): 2.62 (3H. s), 4.76 (2H, d, J = 4.7Hz), 5.62 (2H, s), 7.23 (IH, dd, J = 
7.1 and 2.2Hz), 7.28 (IH, d, J = 7.8Hz), 7.32 (IH, d, J = 7.9Hz), 7.39 (2H, d, J = 8.1Hz), 
7.54 (IH, s), 7.66 - 7.71 (3H, m), 7.78 (IH, s), 8.60 (IH, d, J = 4.6Hz). 
IR(KBr): 1635cm-'. 
mp: 225.7 -226.9°C. 

< Example 125; Synthesis of 2-Methyl-6-[(2-pyridyhnethyI)carbamoyl]-l-[2- 
(trifluoromethyl)benzyI]benzimidazole (1 90) > 

By using the method of Example 115, 2-methyl-6-[(2-pyridylmethyl)carbamoyl]- 1 - 
[2-(trifluoromethyl)ben2yl]benzimidazole (190) (0.713g) was obtained from 6-carboxy-2- - 
methyl-l-[2-(trifluoromethyl)benzyl]benzimidazole (0.970g), oxalyl chloride (0.736g), 2- 
aminomethylpyridine (0.261 g) and triethylamine (0.726g). 



[Physical Characteristics of the Compound ( 1 90)] 

^H-NN4R(CDCl3,5): 2.54 (3H, s),* 4.76 (2H, d, J = 4.SHz), 5.59 (2H,s), 6.45(lH,d,J = 
7.9HzX 7.22'(lH, d,J = 5.SHz), 7.34 (2H, t, J = S.SHz), 7.40 (IH, t, J - 7.5Hz), 7.62 (IH, 
brs), 7.68(lH,dt,J = 1.7and7.7Hz), 7.72 - 7.82 (3H, m), 7.87(lH,s), 8.56(lH,d,J = 
4.9Hz). ' 
IR(KBr): 1648cm•^ 
mp: 172 - 174°C. 

< Example 126; Synthesis of 2-Methyl-6-[(2-p}Tidylmethyl)carbamoyl]-l-[4- 
(trifluoromethyl)benzyl]benzimidazole (191) > 

By using the method of Example 1 1 5, 2-methyl-6-[(2-pyridylmethyl)carbamoyl]-l- 
[4-(trifluoromethyl)benzyl]benzimidazole (191) (0.1 94g) was obtained from 6-carboxy-2- ' 
methyl- l-[4-(trifluoromethyI)benzyl]benzimidazole (0.970g), oxalyl chloride (0.736g), 2- 
aminomethylpyridine (0.26 Ig) and triethylamine (0.726g). 
[Physical Characteristics of the Compound (191)] . 

^H-NMR(CDCl3,5): 2.59 (3H, s), 4.77 (2H, d, J = 4.7Hz), 5.45.(2H,s), 7.15(2H,d,J = 
8.2Hz), 7.23 (lH,m), 7.33 (IH, d, J = 7.9Hz), 7.58 (2H, d, J = 8.2Hz), 7.63 (IH, br s), 
7.67- 7.74 (2H, m), 7.77 (IH, d, J = 8.3Hz), 7.93 (lH,s), 8.57 (IH, d, J = 4.9Hz). 
IR(KBr): 1637cm-\ 
mp: 188.5 - 190.0°C. 

< Example 127; Synthesis of l-(3,4-Dichlorobenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (192) > 

By using the method of Example 115, l-(3,4-dichlorobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyI]benzimidazole (192) (0.264g) was obtained from 6-carboxy-l-(3,4 
dichloroben2yl)-2-methylbenzimidazole (0.500g), oxalyl chloride (0.393g), 2- 
aminomethylpyridine (0. 1 67g) and triethylamine (0.469g). 
[Physical Characteristics of the Compound ( 1 92)] 

^H-NMR (CDCI3, 5): 2.58 (3H, s), 4.77 (2H, d, J = 4.8Hz), 5.33 (2H, s), 6.85 (IH, dd, J = 
8.3 and 2.2Hz), 7.14 (IH, d, J = 2.1Hz), 7.22 (IH, dd, J = 7.3 and 5.6Hz), 7.33(lH,d,J = 
7.8Hz), 7.38(lH,d, J = 8.3Hz), 7.65 - 7.77 (4H, m), 7.92 (IH, d, J= 1.2Hz), 8.57 (IH, d, 
J = 4.8Hz). . 
IR(KBr): 1638cm*^ 
mp: 219.0 -220.7°C. 

< Example 128; Synthesis of 2-Methyl-l-(2-methylbenzyl)-6-[(2-pyridyhnethyl)carbamoyl] 
benzimidazole (193) > 

By using the method of Example 115, 2-methyl-l-(2-methylbenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (1 93) (0. 1 OOg) was obtained from 6-carboxy-2- 
methyl-l-(2-methylbenzyl)benzimidazole (0.453g), oxalyl chloride (0.41 Ig), 2- 



aminomethylpyridine (0.175g) and triethylamine (0.490g). 
[Physical Characteristics of the Compound (193)] 

'H-NMR (CDCI3, 5): 2.42 (3H, s),- 2.54 (3H, s). 4.75 (2H, d, J = 4.9Hz), 5.32 (2H. s), 6.33 
(IH, d, J = 7.8Hz), 7.01 (lH, t, J=7.SHz), 7.17 - 7.24 (3H. m). 7.33 (IH, d, J = 7.SHz), 
7.60 (IH, s). 7.63 - 7.73 (2H, m), 7.76 (IH, d, J = 8.4Hz), 7.84 (IH. d, J = 1.4Hz), 8:56 
(lH,d.J = 4.9Hz). 
IR(KBr): 1635cm-'. 
mp: 154.0- 157.0°C. 

< Example 1 29; Sjoithesis of 1 -(2-MethoxybenzyI)-2-methyl-6.-[(2-pyridyImethyl) 
carbamoyljbenzimidazole (194) > 

By using the method of Example 115, 1 -(2-methoxybenzyI)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (194) (0.918g) was obtained from 6-carboxy-l-(2- 
metIioxybenzyl).2-methylben2imidazole (0.997g), oxalyl chloride (0.858g), 2- 
aminomethylpyridine (0.309g) and triethylamine (1.02g). 
[Physical Characteristics of the Compound (194)] 
^'H-jgMR(CDCl3,^): 2.60 (3H, s), 3.89(3 H, s), 4.77 (2H, d, J = 4.8Hz), 5.36 ( 2H, sX ^0 
^Cl'HrdrJ^7r4Hz)r6:791THrdn^:8an^^ 
(2H,m), 7.34 (lH,d, J = 7.9Hz), 7.56 (IH, br t), 7:66 - 7.75 (3H, m), 7.95 (lH, m). 8.57 
(IH, d, J = 4.9Hz). 
IR(KBr): 1652cm-'. 
mp: 136- 138.5°C. 

< Example 130; Synthesis of l-(4-Methoxybenzyl)-2-methyl-6-[(2-pyridyhnethyl) 
carbamoyljbenzimidazole (195) > 

By using the method of Example 115, l-(4-methoxybenzyl)-2-methyI-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (195) (0.697g) was obtained from 6-carboxy-l-(4- 
methoxybenzyI)-2-methyIben2imidazole (0.985g), oxalyl chloride (0.858g), 2- 
aminomethylpyridine (0.30?g) and triethylamine (1.02g). 
[Physical Characteristics of the Compound (195)] 

'H->JMR(CDCl3.6): 2.59 (3H,s), 3.76 (3H,s), 4.78 (2H, d, J = 4.8Hz), 5.32 (2H, s), 6.83 
(2H, m), 7.00 (2H, m), 7.22 (IH, dd, J = 5.1 and 6.8Hz), 7.34 (IH, d, J = 7.8Hz), 7.60 (IH, 
br t), 7.67 - 7.76 (3H, m), 7.97 (IH, d, J = 1.2Hz), 8.57 (IH, d, J = 4.9Hz). 
IR(KBr): .1652cm-'. 
mp: 191.5 -192.2°C. 

< Example 131; Synthesis of 1 -[2-(Ben2enesulfonylmethyl)benzyl]-2-methyl-6-[(2- 
pyridyhnethyl)carbanioyl]benzimidazole(196)> _ 

By using the method of Example 115, l-[2-(benzenesulfonylmethyl)benzyl]-2- 
methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole (196) (0.64g) was obtained from l-[2- 



(ben2enesulfonylmeihyI)benzyl]-6-carboxy-2-methylbenzimidazoIe (0.74g), oxalyl chloride 
(0.45g), 2-aininomelhylpyridine (0. 1 9g) and trielhylaniine (0.53g). 
, [Physical Gharacterislics of the Compound (196)] 

. ^H-NMR(CDCl3,5): 2.57 (3H,s), 4.50 (2H, s), 4.74 (2H, d, J = 4.9Hz), 5.59 (2H, s), 6.63 
(lH,d, J=7.7Hz), 6.87(lH,d, J = 7.4and 1.5Hz), 7.09 - 7.19 (3H, m), 7.31(lH,d,J = 
7.SHZ), 7.53-7.61 (3H,m), 7.64 (IH, dt, J = 7.6 and 1.6Hz), 7.68 - 7.79 (5H, m), 7.84 
(lH,s), 8.52(lH,d, J = 4.8Hz). 
IR(neat): 1646cm'^ 
Liquid. 

< Example 132; Synthesis of l-(2-Cyanobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (1 97) > 

By using the method of Example 1 15, l-(2-cyanobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (197) (1.03g) was obtained from 6-carboxy-l-(2- 
cyanobenzyl)-2-methylbenzimidazole (1.14g), oxalyl chloride (0.998g), 2- 
aminomethylpyridine (0.425g) and triethylamine (1.1 9g). 
[Physical Characteristics of the Compound (197)] 

^H-NMR (CDCI3, 6): 2.58 (3H, s), 4.76 (2H, d, J - 4.8Hz), 5.59 (2H, s), 6.64 (IH, d, J 
=7.4Hz), 7.21 (IH, dt, J = 5.6 and 1.8Hz), 7.33 (IH, d, J = 7.9Hz), 7.39 - 7.47 (2H, m), 
7.65- 7.79 (5H,m), 7.89 (IH, s), 8.56 (IH, dd, J = 4.9 and 0.9Hz). 
IR(KBr): 2223, 1642cm*V 
mp: 150.5 -151.4°C. 

< Example 133; Synthesis of l-(Biphenyl-2-ylmethyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyl]benzimida2ole (198) > 

By using the method of Example 115, l-(biphenyl-2-ylmethyl)-2-methyl-6-[(2- - 
pyridylmethyl)carbamoyl]ben2imidazole (198) (0.672g) was obtained from l-(biphenyl-2- 
yhnethyl)-6-carboxy-2-methylbenzimidazole (1.07g), oxalyl chloride (0.796g), 2- 
aminomethylpyridine (0.339g) and triethylamine (0.950g). 
[Physical Characteristics of the Compound (198)] 

'H-NMR (CDCI3, 6): 2.38 (3H, s), 4.78 (2H, d, J - 4.8Hz), 5.27 (2H, s), 6.64 (IH, d, J = 
8.0Hz), 7.17- 7.24 (2H, m), 7.29 - 7.43 (6H, m), 7.48 (2H, t, J = 5.5Hz), 7.49 (IH, s), 
7.57 - 7.73 (3H, m), 7.80 (IH, d, J = l.OHz), 8.58 (IH, d, J - 4.9Hz). 
IR(KBr): 1630, 1619cm-\ 
mp: 179.8 - 180.8°C. 

< Example 134; Synthesis of l-Benzyl-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (199) > - 

By using the method of Example 115, l-benzyl-2-methyl-6-[(2- 
pyridyhnethyl)carbamoyl]benzimidazole (199) (0.66g) was obtained from l-benzyl-6- 



carboxy-2-nVethylbenzimidazoIe (0.5?g), oxalyl chloride (0.56g), 2-aniinomethylpyridine 

(0.24g) and trielhylamine (0.67g). 

[Physical Characteristics of the Compound (199)] 

'H-NW(CDCl3; 6): 2:5S (3H, s), 4:76 (2H, d, J = 4.9Hz). 5.36 (2H, s), 7.02 - 7.06 (2H, 
m), 7.21 (IH, dd, J = 6.9 and 5.0Hz), 7.27 - 7.35 (4H, m), 7.65 - 7.75 (4H, m), 7.96 (IH, 
d, J = O.SHz). 8.56(lH,d, J = 4.8Hz). 
IR(KBr): 1640cm-'. - 

mp: 124.0- 124.9°C. • 

< Example 135; SjTithesis of l-(4-t-Butylbenzyl)-2-methyl-6-[(2-pyridyImethyl)carbamoyl] 
benzimidazole (200) > 

By using the metliod of Example 1 15, 1 -(4-t-butyibenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (200) (0.477g) was obtained from l-(4-t- 
but>'lbenzyl)-6-carboxy-2-methylbenzimidazole (0.544g),. oxalyl chloride (0.428g), 2^ 
anlinbmethylpyridine (0.183g) and triethylamine (0.511g). 
[Physical Characteristics of the Compound (200)] 
.__ 'H-NMR^( CDCl3.5): 1.27 (9H ,s), 2.60 (3H, s), 4.77 (2H;d, J = 4 .9Hz ), 5.34 (2H. sV.J^S 
'(2H, d,"j = 8:3Hz)r7.21 (IH. dd, j = 7.3 and 5.1Hz).T29 - 7.35 (3H,"m); 7.62"(1H. br.s), 
7.65- 7.75 (3H,m), 7.96 (IH, d, J = l.lHz). 8.57 (IH, d, J = 4.7Hz). 
IR(KBr): 1646cm-'. 
rap: 140.4 -142.8°C. 

< Example 136; Synthesis of 2-Methyl-l-(2-naphthyhnethyl)-6-[(2-pyridylmethyl) 
carbamoyl]berizimidazole (201) > 

• By using the method of Example 115, 2-methyl-l-(2-naphthylmethyl)-6-[(2- 
pyridylmethyl)carbamoyl]ben2imidazole (201) (0.47g) was obtained from 6-carboxy-2- 
methyl-l-(2-naphthylmethyl)benzimidazole (0.80g), oxalyl chloride (0.64g), 2- 
aminomethylpyridine (0.27g) and triethylamine (0.77g). 
[Physical Characteristics of the Compound (201)] 

'H-NMR(CDCl3.6): 2.60 (3H,s), 4.75 (2H, d, J = 4.9Hz), 5.52 (2H, s), 7.17- 7:23 (2H, 
m); 7.31 (IH. d, J = 7.8Hz), 7.38 (IH, s), 7.43 - 7.48 (2H, m), 7.60 - 7.82 (7H, m), 8.0o' 
(IH, d. J= l.OHz), 8.53 (IH. d, J = 4.7Hz). 
IR(KBr): 1640cm-'. 
mp: 143.0- 144.5 °C. 

< Example 137; Synthesis of l-(Biphenyl-4-yhnethyl)-2-ethyl-6-[(2-pyridybnethyl) 
carbamoyl]benzimidazole (202) > 

By using the method of Example 115,1 -(biphenyl-4-yhnethyl)-2-ethyl-6-[(2- 
pyridybnethyl)carbamoyl]benzimidazole (202) (0.41 Og) was obtained from l-(biphenyl-4- 
ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.500g). oxalyl chloride (0.356g), 2- 



aminomeihyipyridine (0.15 Ig) and trieihylamine (0.424g). 
[Physical Characteristics of the Compound (202)] 
v 'H^NMR (CDCI3, 5): 1.45 (3H, t, J = 7.7Hz), 2.90 (2H, q, J = 7.4Hz), 4.77 (2H, d, J = 
4.7Hz), 5.43 (2H,s), 7.10 (2H, d, J = 8.2Hz), 7.20 (IH, dt, J = 4.9 and 7.7Hz), 7.33 (2H, t, 
J = 7.4Hz), 7.42 (2H, t, J = 7.5Hz). 7.49-7.55 (4H, m), 7.61 (IH, br t), 7.67 (IH, dt, J = 
7.8 and 1.8Hz), 7.72 (IH, d, J = 8.4Hz), 7.81 (IH, d, J = 8.4Hz), 7.99 (lH,s), 8.56 (lH,d, 
J = 4.9Hz). 
IR(KBr): 1640cm-'. 
mp: 123.0- 124.0°C. 

< Example 138; Synthesis of l-(2-Chlorobenzyl)-6-[(2-pyridyImethyl)carbamoyl] 
benzimidazole (203) > 

By using the method of Example 115,1 -(2-chlorobenzyl)-6-[(2- 
pyridylmethyl)carbamoy]]benzimidazole (203) (0.1 lOg) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)benzimidazole (0.46 Ig), oxalyl chloride (0.728g), 2-aminomethylpyridine 
(0.174g) and triethylamine (0.486g). 
[Physical Characteristics of the Compound (203)] 

'H-NMR (CDCI3, 5): 4.78 (2H, t, J = 4.8Hz), 5.51 (2H,s), 6.92 (IH, d, J = 6.5Hz), 7.17- 
7.31 (3H, m), 7.34 (IH, d, J = 7.8Hz), 7.45 (IH, dd, J = 1.1 and 8.0Hz), 7.69 (IH, dt, J = 
1.8and7.7Hz), 7.67 - 7.73 (IH, br s), 7.76 (IH, dd, J = 1.5 and 8.4Hz), 7.87(lH,d,J = 
8.4Hz), 8.05 (2H, s), 8.57 (IH, d, J = 4.9Hz). 
IR(KBr): 1646cm-'. 

mp: 144.0- 145.0°C. . 

< Example 139; Synthesis of 2-Methyl-l-(2-nitroben2yI)-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (204) > 

By using the method of Example 115, 2-methyl-l-(2-nitrobenzyl)-6-[(2- 
pyridylmethyl)carbamoyI]ben2imidazole (204) (0.24 Ig) was obtained from 6-carboxy-2- 
methyl-l-(2-nitrobenzyl)benzimidazole (0.367g), oxalyl chloride (0.299g), 2- 
aminomethylpyridine (0.217g) and triethylamine (0.360g). 
[Physical Characteristics of the Compound (204)] 

'H-NMR (CDCI3, 5): 2.56 (3H, s), 4.75 (2H, t, J = 4.8Hz), 5.83 (2H, s), 6.41 (IH, d, J = 
7.8andl.2Hz), 7.22 (IH, dt, J = 5.0 and 1.7Hz), 7.32 (IH, d, J = 7.9Hz), 7.43 - 7.52 (2H, 
m), 7.64 (lH,s), 7.68 (IH, dt, J = 7.6 and 1.7Hz), 7.75 (IH, dd, J = 8.4 and 1.5Hz), 7.80 
(IH, d, J = 8.4Hz), 7.82 (IH, d, J = 1.3Hz), 8.28 (IH, dd, J = 8.0 and 1.7Hz), 8.56 (IH, d, J 
= 4.9Hz). 

IR(KBr): 1645cm-'. 
mp: 194.8 - 196.7°C. 

< Example 140; Synthesis of 2-Methyl-l-(2-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl] 



benzimidazole (205) > 

By using the method of Example 1 15, 2-methyl-l -(2-nitrbbenzyl)-5-[(2- 
p>Tidyh:ietHyI)carbamoyl]benzimidazole (205) (0.079g) was obtained from 5-carboxy-2- 
methyl- 1 -(2-nitrobenzyl)benzimidaz61e (0.096g), oxalyl chloride (0.07Sg), 2- 
aminomethyIpyridine(0.04Sg) and triethylamine (0.093g). 
[Physical Characteristics of the Compound (205)i 

'H-NMR (CDCb, 5): 2.57 (3H. s). 4.80 (2H, d, J = 4.7Hz), 5.80 (2H, s), 6.43 (IH, d, J = 
7.4and 0.8Hz), 7.17 (IH, d, J = 8.4Hz), 7.22 (IH, dt, J = 5.5 and l.SHz), 7.35 (IH, d, J = 
7.8Hz), 7.44- 7.52 (2H,m), 7.67 (lH,s), 7.69 (IH. dt. J = 7.8 and 1.9Hz), 7.82 (IH.' dd, J 
= 8.4 and L5Hz). 8.27 (IH, dd. J = 8.0 and 1.6Hz), 8.28 (IH, d, J = 1.4Hz), 8.56 (1h' d J = 
4.9Hz). 

IR(KBr): 1645cm-'. 

mp: ~96°C (accompanied with decomposition). • . . . 

< Example 141; Synthesis of l-(2-Chlorobenzyl)-2-methyI-6-(2- 
■ naphthalenesulfonylcarbamoyl]benzimida2ole Sodium Salt (206) > 

N.N'-carbonyldiimidazole (0.54 1 g) was added all a t onceto anN.N- 
"~°3™iffiynoS^amdS{2^^ 

(0.500g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of 2-naphthalenesulfonamide (0.689g) and 
diazabicycloundecene (0.506g) was added, and the solution was stirred for 48 hours at 
1 00°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. 10% 
hydrochloric acid was added until the aqueous layer became acidic. Chloroform extraction 
was performed (twice) and to the resultant organic layer, a saturated sodium 
hydrogencarbonate aqueous solution was added. The solution was stirred. Precipitated 
crystals were separated through filtration and were dissolved in a small amount of methanol. 
Further, ethyl acetate was added and cr>'staUization was performed. The crystals were 
separated through filtration, dried, and thus. 0.508g of l-(2-chlorobenzyl)-2-methyl-6-(2- 
naphthalenesulfonylcarbamoyl]benzimidazole sodium sah (206) was obtained. 
[Physical Characteristics of the Compound (206)] 

'H-NMR (DMS0-d6, 6): 2.46 (3H, s), 5.51 (2H.s). 6.38 (IH, d, J = 7.9Hz), 7.17(lH,t, j 
= 7.5Hz), 7.30 (lH,t), 7.45 (IH, d. J = 8.5Hz), 7.51 - 7.57 (3H, m). 7.77 - 7.93 (5H, m) 
7.99 (IH, m), 8.35 (IH, s). 
IR(KBr): 1594cm-'. 
Mass(FAB): m/e512(M+l). 
mp: 352.0 -354.5°C. 

< Example 142; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l- 
naphthalenesulfonylcarbaraoyljbenzimidazole Sodium Salt (207) > 



By using the method of Example 141, l-(2-chlorobenzyI)-2-methyl-6-(l-' 
naphlhalenesulfonylcarbamoyljbenzimidazole sodium salt (207) (0.390g) was obtained from 
■ 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimida2ole (0.600g), N,N'-carbonyldiimidazole ' - 
(0.647g), 1-naphthalenesulfonamide (O.S29g) and diazabicycloundecene (0.608g). - 
[Physical Characteristics of the Compound (207)] 

^H-NMR (DMS0-d6, 5): 2.46 (3H, s), 5.49 (2H, s), 6.39 (IH, d, J = 7.8Hz), 7.16(lH,t,J 

= 7.5Hz), 7.31 (lH,t, J = 7.3Hz), 7.36(lH,t), 7.40 - 7.45 (2H, m), 7.50 (IH, t, J = 7.7Hz), 

7.54 (IH, d, J = 8.0Hz), 7.75 - 7.81 (2H, m), 7.87 (IH, d, J = 7.9Hz), 7.93 (IH, d, J = * 

8.2Hz), 8.09(lH,d, J = 7.3Hz), 8.86 (IH, d, J = 8.5Hz). 

IR(KBr): 1633cm'\ 

Mass(FAB): m/e512(M+l). 

mp: -265^0 (accompanied with decomposition). 

< Example 143; Synthesis of 6-(4-Chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole Sodium Salt (208) > 

By using the method of Example 141, 6-(4-chlorobenzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole sodium salt (208) (0.270g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole 
(0.432g), 4-chlorobenzenesulfonamide (0.5 1 Og) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (208)] 

^H-NMR (DMS0.d6, 5): 2.46 (3H, s), 5.52 (2H, s), 6.38 (IH, d, J = 7.4Hz), 7.19 (IH, t, J ^ 

= 7.6Hz), 7.31 (IH, t, J - 7.6Hz), 7.39 (2H, d, J = 8.5Hz), 7.45 (IH, d, J = 8.9Hz), 7.54 - 

(IH, d, J = 8.0Hz), 7.76 - 7.82 (4H, m). 

IR(KBr): 1592cm"^ - 

Mass(FAB): m/e496(M+l). 

mp: 360 - 362°C (decomposition). . 

< Example 144; Synthesis of 6-(3-ChlorobenzenesuIfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (209) > 

By using the method of Example 141, 6-(3-chloroben2enesulfonylcarbamoyl)-l-(2- 
chloroben2yl)-2-methylbenzimidazole sodium salt was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole (0.486g), 3- 
chlorobenzenesulfonamide (0.573g) and diazabicycloimdecene (0.456g). This material was 
dissolved in a mixture solution of methanol and water. Its acidity was adjusted to pH5 - 6 
using 10% hydrochloric acid. Precipitated crystals were separated through filtration, dried 
and thus, 6-(3-chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(209) (0.420g) was obtained. 

[Physical Characteristics of the Compound (209)] - 
^H-NMR (DMS0-d6, 5): 2.51 (3H, s), 5.63 (2H, s), 6.48 (IH, d, J = 7.7Hz), 7.22 (IH, t, J 
= 7.6Hz), 7.34(lH,t, J = 7.7Hz), 7.56 (IH, t, J = 8.0Hz), 7.64 (lH, t, J = 8.0Hz), 7.68 (IH, 



:d, J = S.5HZ), 7.7S (2H. t, J = 8.6Hz). ,7.91 (IH, d, J = 7.6H2), 7.95 (IH. d. J = l.OHz), 8.10 
(lH,s). 

IR(KBr): 1687cm-'. , 
. Mass(FAB): ni/e474(M+l). 
mp: 254.5 - 257.5°C (accompanied with decomposition). 

< Example 145; Synthesis of 5-Benzenesulfonylcarbamoyl-2-benzyM-(2-chIorobenzyI) 
benzimidazole (210) > 

By using the method of Example 1 44, 5-ben2enesulfonylcarbamoyl-2-benzyl- 1 -(2- 
chlorobenzyl)benzimidazole (2 1 0) (0.447g) was obtained from 2-benzyl-5-carboxy- 1 -(2- 
chlorobenzyl)benzimidazole (0.466g), N,N'-carbony]diimidazole (0.401 g), . 
benzenesulfpnamide (0.389g) and diazabicycloundecene (0.377g). 
[Physical Characteristics of the Compound (210)] 

^H-NMR(DMSO-d6,5): 4.28 (2H, s). 5.57 (2H, s), 6.23 (IH. d, J = 7.6Hz). 7.04 (IH, t. J 
- 7.6Hz). 7 AO - 7.26 (6H, m), 7.40 (IH, d, J = 8.6Hz), 7.46 (IH, d, J = 8.0Hz), 7.61 - 7 73 
(4H, m), 8.00 (2H. d, J = 7.6Hz), 8.23 (IH, s), 12.43 (IH, br s). 
IR(KBr): 1685cm-'. 
-mp:"'l-52:0— r55:G°er 



< Example 146; Synthesis of 6-Benzenesulfonylcarbamoyl-2-benzyl-l-(2-chlorobenzyl) 
benzimidazole (211) > 

By using the method of Example 144, 6-ben2enesulfonylcarbamoyI-2-benzyl-l-(2- 
chlorobehzyl)benzimidazole (211) (0.803g) was obtained from 2-benzyl-6-carboxy-l-(2- 
chIorobenzyl)ben2imidazole (0.760g), N,N'-carbonyldiimidazole (0.654g), 
benzenesulfonamide (0.634g) and diazabicycloundecene (0.61 4g). 
[Physical Characteristics of the Compound (21 1)] 

'H-NMR (DMS0-d6, 5): 4.41 (2H, s), 5.71 (2H, s), 6.32 (IH. d, J = 7.7Hz), 7.06 (IH. t. J 
-7.7Hz), 7.14- 7.30 (6H,m), 7.50 (IH, d. J = 8.OH2), 7.62 (2H, t), 7.70(lH,t), 7.81 ' 
(lH,d,J = 8.6Hz), 7.87 (lH,d, J = 8.5Hz), 7.97 (2H. d. J= 8.2Hz), 8.16 (IH s) ' 12 60 
(lH,brs). . , ' ■ 

R(KBr): 1704cm-'. 
mp: 143.0 -144.5°C. 

<Examplel47; Synthesis of l-(2.4-Dicholoroben2yl)-2-methyl-6-[(2-pyridyhnethyl) 
carbamoyljbenzimidazole (180) > 

Dichloromethane (10ml) and one drop of N,N-dimethylfonnamide were added to 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimida2ole (0.627g), and the solution was 
chilled with ice. Oxalyl chloride (0.493g) was dripped into the solution and the solution was • 
stirred for a few minutes. After the solution was fiirther stirred for one hour at room 
temperature, the solution was concentrated under reduced pressure, the oxalyl chloride was 



removed, and Ihe residuum was dissolved in dichloromcthane (10ml). This solution was 
dripped to an methylene chloride (5ml) solution of 2-aminomethylpyridine (0.1 67g) and ' 
. Iriethylamine (0.469g) under ice-chilled conditions. Afler being stirred for one hour, the * . 
reaction solution was washed with water tliree times and further washed with a saturated 
sodium hydrogencarbonate aqueous solution. The organic layer was concentrated under ; 
reduced pressure and purified using fractional thin film silica gel chromatography 
(developing sol vent:, acetone/diethylether = 1/1). Further, it was dissolved in ethyl acetate 
(5ml), hexane (2ml) was added, and it was cr>'Stalli2ed. The crystals were separated through 
filtration, dried and thus, 0.359g of l-(2,4-dicholorobenzyl)-2-methyl-6-[(2- 
p>Tidylmethyl)carbamoyl]ben2imida2oIe (ISO) was obtained. 
[Physical Characteristics of the Compound (180)] 

^H-NMR (CDCb, 5): 2.56 (3H, s), 4.76 (2H, d, J = 4.8H2), 5.40 (2H, s), 6.33 (IH, d, J = 
8.4Hz), 7.22 (IH, dd, J = 7.4 and 4.9Hz), 7.33 (IH, d, J = 7.9Hz), 7.48 (IH, d, J = 2.1Hz), 
7.62 - 7.79 (4H, m), 7.86 (IH, d, J = l.lHz), 8.57, (IH, d, J = 4.9Hz). 
;iR(KBr): \6A5cm\ 
mp: 204.1 -206.3°C. 

< Example 148; Synthesis of l-(Biphenyl-4-ylmethyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (212) > 

Oxalyl chloride (0.655g) was added to a dichloromcthane (1 3ml) solution of 1 - 
(biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole (0.886g), and N,N- 
dimethylformamide (one drop) under ice-chilled conditions, and the solution was stirred for 
15 hours at room temperature. Precipitated crystals were separated through filtration, washed 
with methylene chloride and dried under reduced pressure. These crystals were added to a 
dichloromethane (1 5ml) solution of 2-aminomethylpyridine (0.235g) and triethylamine 
(0.653g) under ice-chilled conditions, and the solution was stirred for one hour. Water was 
added to the reaction solution and the reaction was halted. After the solution was washed 
with water (twice) and washed with a saturated sodium hydrogencarbonate aqueous solution, 
the organic layer was dried. Then, the solvent was concentrated under reduced pressure. . 
RecrystaUization of the residuum in a mixed solvent of ethyl acetate and ethanol produced 
0.774g of 1 -(biphenyl-4-yhnethyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]ben2imidazole 
(212). 

[Physical Characteristics of the Compound (212)] 

'H-NMR(CDCl3, 5): 2.62 (3H, s), 4.77 (2H, d, J = 4.8Hz), 5.42 (2H, s), 7.12(2H,d,J = 
8.5H2), 7.21 (lH,m), 7.34 (2H, m), 7.42 (2H, m), 7.51 - 7.55 (4H, m), 7.62 (IH, br t), 
7.67 (IH, dt, J = 1.7 and7.7Hz), 7.71 (IH, dd, J = 1.6 and 8.4Hz), 7.76 (IH, d, J = 8.4Hz), 
8.00,(lH,d, J=1.2Hz), 8.56(lH,d, J = 4.8Hz). 
IR(KBr): 1642cm"\ 
mp: 205.0 -206.5°C. 



meihylbenzimidazole (163) > 

' ■ N,N'-carbonyldiimidazole (0.973g) was added all at once to an N,N- ' /, 

diiiiethylformamide (20ml) solution of.6-carboxy- 1 -(2-chlorobenzyl)-2-methylbenzimidazole 
(0.902g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethyIforriianiide (5nil) solution of benzenesulfonamide (0.943g) aiid . '■ 
diazabicycloundecene (0.91 3g) was added, and the solution was stirred for 70 hours at 
1 00°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 
saturated sodium hydrogencarbonate aqueous solution, and the solvent was removed through 
evaporation under reduced pressure. The residuum was dissolved in a small amount of 
chloroform. Ethyl acetate was added and crystals were formed. The crystals were separated 
tlirough filtration, dried, and thus, 0.667g of 6-benzenesulfonylcarbamoyl-l-(2- 
chlo^obenzyl)-2-methylbenzimidazole (163) was obtained. 

• < Example 1 50; Synthesis of 6-BenzenesulfonyTcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylbenzimidazole Sodium Salt (213) > 

By using the method of Example 141, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-methylbenzimidazole sodium salt (213) (0.365g) was obtained from 6-carboxy- 
,1 -(biphenyl-4-ylmethyl)-2-methylbenzimidazo]e (0.637g), N,N^-carbonyldiimidazole 
(0.533g), benzenesulfonamide (0.5 1 6g) and diazabicycloundecene (0.500g). 
[Physical Characteristics of the Compound (213)] 

'H-NMR (DMS0-d6, 5): 2.52 (3H, s), 5.52 (2H, s), 7.13 (2H, d, J = 8.1Hz), 7.31^ -7.37 
(4H, m), 7.39 - 7.45 (3H, m), 7.58 - 7.63 (4H, m), 7.78 - 7.82 (3H, m), 7.97 (IH, s). 
IR(KBr): 1591cm-'. 

mp: 289.0 - 290.p°C (accompanied with decomposition). 

< Example 15 1 ; Synthesis of 6-Ben2enesulfonylcarbamoyl-l -(2-chlorobenz>'l)-2- 
methylbenzimidazole (163) > 

N,N'-carbonyldiimidazole (5.41g) was added all at once to an N,N- 
dimethylformamide (1 10ml) solution of 6-carboxy-l-(2-chlorobenzyl).-2- 
methylben2imidazole (5.02g), and the solution was stirred for one hour at room temperature. 
Subsequently, an N,N-dimethylformamide (20ml) solution of benzenesulfonamide (5.24g) 
and diazabicycloundecene (5.08g) was added, and the solution was stirred for 70 hours at 
1 00°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being - 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 



saluraled sodium hydrogencafbonate aqueous solution, and a porlidiVorihe- 'solvent was 
removed through evaporation under reduced pressure. Precipitated cr>^stals were separated 
through filtration, dried, and thus, 4.96g of 6-benzenesulfonylcarbamoyr-l-(2-cjMbrobenzyl)- 
2-methylbenzimida2ole (163) was obtained. ' * - • " \ 

< Example 152; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6- 
trifluoromethanesulfonylcarbamoylbenzimidazole Hydrochloride (214) > 

N,N'-carbonyldiimidazole (0.647g) was added all at once to an N,N- 
dimethylfonnamide (20ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylben2imidazole 
(0.600g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of trifluoromethanesulfonamide (0.596g) and 
diazabicycloundecene (0.609g) was added, and the solution was stirred for 72 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and ethyl acetate were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. Precipitated 
cr>^stals were washed with a mixture solvent of ethanol (25ml) and methanol (25ml). The 
crystals were dried and thus, l-(2-chlorobenzyl)-2-methyl-6- 
trifluoromethanesulfonylcarbamoylbenzimidazole hydrochloride (214) (0.420g) was 
obtained. . . ^ 

[Physical Characteristics of the Compound (214)] 

'H-NMR (DMS0-d6, 5): 2.84 (3H, s), 5.82 (2H, s), 7.08 (IH, d, J = 7.5Hz), 7.30 (IH, t), 
7.40(lH,t, J = 7.7Hz), 7.58 (IH, d, J = 8.0Hz), 7.79 (IH, d, J = 8.6Hz), 8.07 - 8.13 (2H, 
m). 

IR(KBr): 1634cm-^ * * 

Mass(CI): m/e 432(M+1-HC1). 

mp: 332 - 335°C (accompanied with decomposition). 

< Examples 153 and 154; Syntheses of 6-Benzenesulfonylcarbamoyl-l-(2,4-dichlorobenzyl)- 
2-methylbeiizimidazole Hydrochloride (2 1 5) and 6-Benzenesulfonylcarbamoyl- 1 -(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (216) > 

By using the method of Example 152, 6-benzenesulfonylcarbamoyl-l-(2,4- ' 
dichlorobenzyl)-2-methylbenzimidazole hydrochloride (215) (0.540g) was obtained from 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.460g), N,N'-carbonyldiimidazole 
(0.445g), benzenesulfonamide (0.43 Ig) and diazabicycloundecene (0.4 18g). 
[Physical Characteristics of the Compound (2 1 5)] 

'H-NMR(DMSO-d6,5): 2.71 (3H, s), 5.74 (2H, s), 6.83 (IH, d, J = 8.4Hz), 7.33 (IH, dd, J 
= 2.0 and 8.4Hz), 7.63 (2H, t), 7.71 (IH, t), 7.78 (IH, d, J = 2.0Hz), 7.86 (IH, d, J = 
8.7Hz), 7.95 (IH, dd, J = 1 .4 and 8.7Hz), 7.99 (2H, m), 8.29 (IH, s). . 
IR(KBr): 1686cm*\ 
mp: 236.0 -238.0°C. 



This material was dissolved in a mixture solvent of a potassium hydrogencarbonate aqueous 
solution and methanoi, and its acidity was adjusted to pH5 ~ 6 with 10% hydroehloric acid., i 
Precipitated crystals were collected, washed with water, washed with methanolv; and then 

dried. Thus, 6-benzenesulfonylcarbamoyl-l-(2,4-dichlorobenzyl)-2-methylbenzimidaz61e 
(216). 

[Physical Characteristics of the Compound (216)] 

'H-NMR(DMSO:d6,5): 2.4S(3H,s), 5.58 (2H, s), 6.42 (IH, d, J = 8.4Hz), 7.31(lH,dd,J 
= 2.2 and 8.4Hz), 7.60 -7.75 (6H.m), 7.99 (2H, d, J = 7.4Hz), 8.06 (IH, s), . 12.40 (IH, s) 
IR(KBr): 1540cm-'. 

mp: 238.2 -239.9°C. 

< Example 155; Synthesis of l-(2-ChIorobenzyl)-6-(4-methoxybenzenesulfonylcarbamoyl)- 
2-methylbenzimidazole (217) > 

N,N'-carbonyldiimidazole (0.43 Ig) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(0.400g), and the solution was stirred for one hour at room temperature. Subsequently, an 
^^^N,N<iimetKyIfo^^idr(5ml)loIution 
diazabicycloundecene (0.405g) was added, and the solution was stirred for 67 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 
saturated sodium hydrogencarbonate aqueous solution, and the solvent was removed through 
evaporation under reduced pressure. After purification using silica gel column 
chromatography (eluate: chloroform/methanol = 100/2 ~ 100/10) and then concentration, 
crystals were formed in a mixture solution of ethyl acetate and diethylether. The crystals 
were separated through filtration, dried, and thus, 0.450g of l-(2-chlorobenzyl)-6-(4- 

methoxybenzenesulfonylcarbamoyl)-2-methylbenzimidazole (217) was obtained. • 
[Physical Characteristics of the Compound (217)] 

'H-NMR (DMS0-d6, 5): 2.46 (3H. s), 3.83 (2H, s), 5.58 (2H, s), 7.12 (2H, d, J = 9.0Hz), 
7.21 (IH. t, J = 7.3Hz), 7.33 (IH, t), 7.56 (IH, d, J = 7.0Hz), 7.63 (IH, d, J = 8.5Hz), 7.71 
(IH, dd, J = 1.6 and 8.5Hz), 7.91 (2H, d, J = 9.0Hz), 8.05 (IH, d, J = 1.3Hz). 
rR(KBr): 1683cm-'. 
Mass(FAB): m/e470(M+l). 
mp: 271.0 -274.0°C. 



< Example 156; Synthesis of 1 -(2-Chlorobenzyl)-2-methyl-6-(a- 
toluenesulfonylcarbamoyl)benzimidazole (218) > 

By using the method of Example 155, l-(2-chlorobenzyl)-2-methyl-6-(a- 



7.40 - 7.66 (5H, m), .7.73 - 7.7S (2H, m), 8.00 (1 H, dd, J = 1 .5 and S.5Hz), S.05 ( 1 H, d, J = 
1.2Hz). 



< Example 242; Synthesis of 6-Carboxy-l-[(2'-cyanobiphenyl-4-yl)melhyl]-2- 
methylbenzimida2ole (304) > 

By using the method of Example 53, 6-carboxy-l-[(2'-cyanobiphenyl-4-yl)methyl]- 
2-methylbenzimida2ole (304) (0.1 90g) was obtained from 6-ethoxycarbonyM-[(2'- 
cyanobiphenyl-4-yl)methyl]-2-rnethylbenzimidazole (0.4 lOg). 
[Physical Characteristics of the Compound (304)] 

'H-NMR (DMS0-d6, 5): 2.59 (3H, s), 5.67 (2H,s), 7.24 (2H, d,.J = 8.1Hz), 7.53-7.64 
(5H,m), 7.75(lH,t,J = 7.7Hz), 7.80 (lH,d), 7.92 (IH, d, J = 7.7Hz), 8.12 (lH,s), 12.74 
(lH,brs). 

< Example 243; Synthesis of 6-(l-Butanesulfonylcarbamoyl-l-[(2'-cyanobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (305) > 

By using the method of Example 155, 6-(l-butanesulfonylcarbamoyl-l-[(2'- 
cyanobiphenyl-4-yl)methyl]-2-methylbeiizimidazole (305) (0.1 55g) was obtained from 6- 
carboxy-1 -[(2',-cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazole (0. 1 87g), N,N'- 
carbonyldiimidazole (0.1 60g), 1-butanesulfonamide (0.1 35g) and diazabicycloundecene 
(0.1 50g) through purification using silica gel column chromatography (eluate: 
chloroform/methanol = 20/1). 
[Physical Characteristics of the Compound (305)] 

^H-NMR (DMS0-d6, 5): 0.83 (3H, t, J = 7.4hz), 1.34 (2H,m), 1.60 (2H,m), 2.56 (3H, s), 
3.27 (2H, m), 5.62 (2H, s), 7.23 (2H, d, J = 8.2Hz), 7.53 - 7.57 (4H, m), 7.60(lH,d,J = 
7.8Hz), 7.75(lH, dt, J = 1.0and7.8Hz), 7.83 (IH, dd, J - 1.5 and 8.4Hz), 7.92 (IH. d), 
8.13 (lH,s), 11.92 (lH,brs). - 
IR(KBr): 2223 cm"^ 
mp: 115- n8°C. 

< Production Example 47; Production of 2-Fluoro-4'-methylbiphenyl > 

1 .6M-n-butyllithiumhexane solution (30ml) was added to tetrahydrofuran (30ml), 
the tetrahydrofuran was chilled to -78°C under a nitrogen environment beforehand. 
Subsequent to this addition, a tetrahydrofuran (30ml) solution of 4-bromotoluene (8.33g) was 
added. Then, the solution was stirred for one hour at -78°C. A tetrahydrofuran (30ml) 
solution of zinc chloride (6.64g), which had been heat-dissolved and dehydrated under 
reduced pressure, was added to the solution at -78°C and the solution was stirred for one hour 
at room temperature. This solution was added to a tetrahydrofuran (30ml) solution of 2- 
fluoroiodobenezen (7.22g) and tetrakis(triphenylphosphyne)palladium (0) (0.52g) at room 
temperature, and the solution was stirred for a day and a night. The reaction solution was 
diluted with ethyl acetate (300ml), 10% hydrochloric acid was added, and extraction was 



. meihylbenzimidazole (300) > . - - ^-^ ^ - . ^ . - . 

By using the method of Production Example 14, preliminarily purified 3-[N-(4- 
ben2yloxybenzyl)acetylamino]-4-nitroethylzenzoate was obtained from 3-acetylamino-4- 
nitro-ethylbenzoate (2.00g) and 4-chlorobenzyl chloride (3.69g). Subsequently, by using the 
method of Example 24, preliminarily purified l-(4-benzyloxybenzy])-6-ethoxycarbonyl-2- 
methylbenzimidazole (300) (4.09g) was obtained. 

< Example 239; Synthesis of l-(4-Benzyloxybenzyl)-6-carboxy-2-methylbenzimidazoIe 
(301) > 

By using the method of Example 53, l-(4-benzyloxybenzyl)-6-carboxy-2- 
methylbenzimidazole (301) (1.1 3g) w^as obtained from l-(4-benzy]oxybenz}'l)-6- 
ethoxycarbonyl-2-methyIbenzimida2ole (4.09g). 
[Physical Characteristics of the Compound (301)] 

^H-NMR (DMS0-d6, 6): 2.57 (3H, s), 5.05 (2H, s), 5.48 (2H, s), 6.97 (2H, d, J - 8.6Hz), 
7.08(2H, d, J==8.5Hz), 7.28 - 7.43 (5H, m), 7.60 (IH, d, J - 8.3Hz), 7.78 (lH,^d, J = 
7.5Hz), 8.07 (lH,s), 12.72 (IH, s). 



< Example 240; Synthesis of 1 -(4-Benzyloxybeiizyl)-6-(l-butanesulfonylcarbamoyl)-2- 
methylbenzimidazole (302) > 

By using the method of Example 149, l-(4-benzyloxybenzyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (302) (0.206g) was obtained from 6- 
carboxy-l-(2-benzyloxybenzyl)-2-methylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.242g), l-butanesulfonamide (0.204g), and diazabicycloundecene (0.227g). 
[Physical Characteristics of the Compound (302)] 

^H-NMR (DMS0-d6, 5): 0.87 (3H, t, J = 7.3Hz), 1.38 - 1.43 (2H, m), 1.64 - 1.71 (2H, m), 
2.54 (3H, s), 3.49 (2H, t, J = 6.8Hz), 5.05 (2H, s), 5.45 (2H, s), 6.98 (2H, d, J = 8.7Hz), 
7.10 (2H, d, J = 8.7Hz), 7.31 (IH, t, J = 7.2Hz), 7.37 (2H, t, J = 7.2Hz), 7.41 (2H, d, J = 
7.3Hz), 7.62 (IH, d, 8.5Hz), 7.79 (IH, dd, J- 1.5 and 8.4Hz), 8.23 (IH, s), 11.93 (lH,s). 
IR(KBr): 1684 cm*\ 
mp : 132.4 - 137.7°C. 

< Example 241; Synthesis of 6-Ethoxycarbonyl-l-[(2'-cyanobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (303) > 

By using the method of Production Example 14, preliminarily purified 3-[N-[(2'- 
cyanobiphenyl-4-yl)methyl]acetylamino]-4-nitroethylzenzoate (0.750g) was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (l.OOg) and 4'-bromomethyl-2-cyanobiphenyl (1.30g). 
Subsequently, by using the method of Example 24, 6-ethoxycarbonyl-l-[(2'-cyanobiphenyl- 
4-yl)methyl]-2-methylbenzimidazole (303) (0.41 Og) was obtained. 
[Physical Characteristics of the Compound (303)] , 

^H-NMR(CDCl3,5): 1.40 (3H,t), 2:63 (3H, s), 4.39 (2H, q), 5.46 (2H, s), 7.17 (2H,d), 



< Example 235; Synthesis of l-(2,4-Dichlorobcnzyl)-4-ethoxycarbonyl-2- 
meihylbenzimidazole (297) > ' ' 

A mixture of 4-ethoxycarbonyl-2-methylbenzimidazole (1.61g), 2,4-dichlorobenzyl 
chloride (S.OSg), potassium iodide (1.51g), potassium carbonate (1.05g) and N,N- 
dimethylformamide (4ml) was stirred for 16 hours at SO°C. Chloroform and water were 
added and extraction was performed. The chloroform layer was washed with water, dried, 
and concentrated. The residuum was purified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 2/8) and thus, l-(2,4-dichlorobenzyl)-4-ethoxycarbonyl-2- 
methylbenzimidazole (297) (0.730g) was obtained. 
[Physical Characteristics of the Compound (297)] 

^H-NMR (CDCI3, 5): 1 .47 (3H, t, J = 7. IHz), 2.63 (3H, s), 4.52 (2H, q, J = 7. 1 Hz), 5.39 
(2H, s), 6.30 (IH, d, J = 8.4Hz), 7.06 (IH, dd, J = 2.1 and 8.4Hz), 7.25 (IH, t, J = 7.9Hz), 
7.32 (IH, dd, J = 1.0 and 7.9Hz), 7.48 (IH, d, J = 2.0Hz), 7.93 (IH, dd, J = 1.0 and 7.7Hz). 

< Example 236; Sjoithesis of 4-Carboxy-l-(2,4-dichlorobenzyI)-2-methylbenzimidazole 
(298) > 

By using the method of Example 53, 4-carboxy-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (298) (0.575g) was obtained from l-(2,4-dichloroben2yl)-4- 
ethoxycarbonyl-2-methylbenzimidazole (0.730g). 
[Physical Characteristics of the Compound (298)] 

^H-NMR (DMS0-d6, 5): 2.65 (3H, s), 5.67 (2H, s), 6.73 (IH, d, J = 8.3Hz), 7.33 (IH, dd, J 
= 2.2 and 8.4H2), 7.39 (IH, U = 7.9Hz), 7.74 (IH, d, J = 2.2Hz), 7.76 (IH, d, J = 8.2 
7.7Hz), 7.85 (IH, d, J = 7.5Hz). 

< Example 237; Synthesis of 4-(l-Butanesulfonyl carbamoyl)- l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (299) > 

By using the method of Example 98, 4-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimida2ole (299) (0.275g) was obtained jfrom 4-carboxy-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.350g), N,N'-carbonyldiimidazole (0.339g), 1- 
butanesulfonamide (0.287g) and diazabicycloundecene (0.3 18g). 
[Physical Characteristics of the Compound (299)] 

^H-NMR (DMS0-d6, 5): 0.86 (3H, t, J = 7.3Hz), 1.42 (2H,m), 1.73 (2H, m), 2.61 (3H, s), 
3.61 (2H,m), 5.65 (2H,s), 6.67 (IH, d, J = 8.4Hz), 7.32 (IH, dd, J = 2.1 and 8.4H2), 7.39 
(IH, t, J = 7.9Hz), 7.73 (IH, d, J = 2.1Hz), 7.78 (IH, d, J = 8.OH2), 7.91 (IH, d, J = 7.7Hz), 
12.66 (lH,brs). 
IR(KBr): 1699 cm'\ 
mp: 180.7- 183.6°C. 



< Example 238; Synthesis of l-(4-Benzyloxybenzyl)-6-ethoxycarbonyl-2- 



< Example 232; Synlhesispf 7-(l-Bulanesulfpnylcarb^^^ 
meihylbenzimidazole (294) > 

By using the method of Example 98, 7-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichloroben2yl)-2-methylben2imidazole (294) (0.325g) was obtained from 7-carboxy-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.463g), N,N'-carbonyldiimidazole (0.448g), i- 
butanesulfonamide (0.379g) and diazabicycloundecene (0.421 g). 
[Physical Characteristics of the Compound (294)] 

^H-NMR (DMSO-d6,5): 0.84 (3H, t, J = 7.3Hz), 1.33 (2H,m), 1.44 (2H,m), 2.53 (3H, s), 
3.16 (2H, m), 5.64 (2H,s), 6.03 (IH, d, J = 8.4Hz), 7.25 (IH, dd, J = 2.1 and 8.4Hz), 7.30 
(IH, t, J = 7.8Hz), 7.44 (IH, d, J - 7.4Hz), 7.68 (IH, d, J = 2.1Hz), 7.87 (IH, d, J = 7.8Hz), 
12.18 (lH,brs). 
IR(KBr): 1690cm"^ 
mp : 98.5-102.0°C. 

< Example 233; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-[l-[3-(trimethylsilyl)propane] 
sulfonylcarbamoyljbenzimidazole (295) > . 

By using the method of Example 149, l-(2-chlorob enzyl)-2-methyl-6-[l-[3- _ 

(trimethylsilyl)proparie]sulfonylcarbamoyl]benzimidazole (295) (0.604g) was obtained from 
6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole 
(0.43 1 g), 1 -[3-(trimethylsilyl)propane]sulfonamide (0.520g), and diazabicycloundecene 
(0.404g). 

[Physical Characteristics of the Compound (295)] 

^H-NMR (DMS0-d6, 5): -0.06 (9H, s), 0.61 (2H, t, J = 8.6Hz), 1.66 - 1.73 (2H, m), 2.50 
, (3H, s), 3.51 .(2H, t, J = 7.7Hz), 5.61 (2H, s), 6.46 (IH, d, J = 7.8Hz), 7.24 (IH, t, J = 
7.6Hz), 7.35 (IH, t, J = 7.6Hz), 7.57 (IH, dd, J = 7.9 and 0.9Hz), 7.70 (IH, d, J = 8.5Hz), 
7.81 (IH, dd, J= 1.5 and 8.5Hz), 8.12 (IH, d, J= 1.4Hz), 11.98 (IH, s). 
IR(KBr): 1 688cm* V 
mp: 197.0 -203.9°C. ' 

. < Example 234; Synthesis of 4-Ethoxycarbonyl-2-methylbenzimidazole (296) > 

A mixture of 2-acetylamino-3nitromethylzenzoate (8.03g), reduced iron (18. 8g), 
acetic acid (20ml), and ethanol (40ml) was refluxed by heating for 18 hours. After the 
solvent was concentrated, chloroform and 10% hydrochloric acid was added to the residuum 
and extraction was perfoniied. After a saturated sodium hydrogencarbonate aqueous solution 
was added to the water layer to turn it basic, chloroform extraction was performed. The 
chloroform was removed under reduced pressure and thus, 4-ethoxycarbonyl-2- 
methylbenzimidazole (296) (1 .6 1 g) was obtained. 
[Physical Characteristics of the Compound (296)] 

^H-NMR (CDCI3, 5): 1.43 (3H, t), 2.66 (3H, s), 4.45 (2H, q), 7.24 - 7.28 (IH, m), 7.84 - 
7.89 (2H,m), 10.26 (IH, br s). 



2-melhylbenzimidazole (291) (0.230g) was obtained from 6-amino-l-(2-chlorobenzyl)-2- 
melhylbenzimidazole (O.SOOg), 1-butanesulfonyl chloride (0.2 16g), and irieihylamine 
(0.1 30g). 

[Physical Characteristics of the Compound (291)] 

'H-NMR (DMS0-d6, 5): 0.74 (3H,m), 1.23 (2H, m), 1.55 (2H,m), 2.50 (3H, s), 2.89 

(2H,m), 5.47 (2H,s), 6.58 (IH, d, J = 7.4Hz), 7.02 (IH, d, J = 8.5Hz), 7.10 (lH,s), 7.23 

(lH,t), 7.33 (lH,t), 7.52 (2H,m), 9.55 (lH,s) 
IR(KBr): 1629cm'. 
mp: 149.5"151.0°C. 

< Production Example 46; Production of 2-[N-(2,4-Dichlorobenzyl)acetylamino]-3-nitro- 
methylbenzoate > 

By using the metliod of Production Example 14, 2-[N-(2,4- 
dich]orobenzyl)acetylamino]-3-nitro-methylbenzoate (0.250g) was obtained from 2- 
acetylamino-3-nitro-methylbenzoate (l.OOg) and 2,4-dichlorobenzyl chloride (0.985g). 
[Physical Characteristics of Compound] 

^H-NMR (CDCb, 5): 1.99 (3H,s), 3.71 (3H,s), 4.85 (IH, d, J = 4.5Hz), 4.98 (lH,d,J = 
4.5Hz), 7.17- 7.22 (2H,m), 7.46 (IH, d, J = 7.9Hz), 7.63 (IH, t, J = 7.9Hz), 7.98(lH,d,J 
= 8.0Hz), 8.09 (IH, d, J = 7.9Hz). 

< Example 230; Synthesis of l-(2,4-Dichlorobenzyl)-7-ethoxycarbonyl-2- 
methylbenzimidazole (292) > 

By using the method of Example 24, l-(2,4-dichlorobenzyl)-7-ethoxycarbonyl-2- 
methylbenzimidazole (292) (5.15g) was obtained from 2-[N-(2,4- 
dichlorobenzyl)acetylamino]-3-nitro-methylbenzoate (6.50g). 
[Physical Characteristics of the Compound (292)] 

^H-NMR(CDCl3,5): 2.53 (3H, s), 3.70 (3H, s), 5.72 (2H, s), 6.26 (IH, d, J = 8.4Hz), 7.04 
(lH,dd, J = 2.0and8.4Hz), 7.28 (IH, t, J = 7.9Hz), 7.45 (IH, d, J = 2.0Hz), 7.75(lH,d,J 
= 7.8Hz), 7.93 (IH, d, J = 7.9Hz). 

< Example 231; Synthesis of 7-Carboxy-l-(2,4-dichlorobeiizyl)-2-methylben2imidazole 
(293) > 

By using the method of Example 53, 7-carboxy-l -(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (293) (1.76g) was obtained from l-(2,4-dichlorobenzyl)-7- 
ethoxycarbonyl-2-methylben2imidazole (2.00g). 
[Physical Characteristics of the Compound (293)] 

'H-NMR(DMS0-d6, 6): 2.49 (3H, s), 5.81 (2H, s), 6.09 (IH, d, J = 8.4Hz), 7.21 - 7.28 (2H, 
m), 7.62(lH,d, J = 7.8Hz), 7.67 (IH, d, J = 2.2Hz), 7.83 (IH, d, J = 8.0Hz), 13.04 (lH,br- 



mp: 201.0 - 204. rC. 



< Example 226; Sjailhesis of l-(2-Chlorobenzyl)-6-(l-hexanesulfonylcarbamoyl)-2- 
methylbenzimidazole (2SS) > 

By using the method of Example 98,1 -(2-chlorobenzyl)-6-( 1 - 
hexanesulfonylcarbamoyl)-2-methylbenzimida2ole (288) (0.379g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.300g), N,N'-carbonyldiimida2ole 
(0.323g), 1-hexanesulfonamide (0.335g) and diazabicycloundecene (0.303g). 
[Physical Characteristics of the Compound (288)] 

'H-NMR (DMS0-d6, 5): 0.81 (3H, t, J = 7.0Hz), 1.18 - 1 .28 (4H, m), 1.32 - 1.41 (2H. m), 
1.63-1.71 (2H,m), 2.53 (3H, s), 3.50 (2H, t, J = 7.7Hz), 5.64 (2h, s), 6.51(lH,d,J = 
7.7Hz), 7.25 (IH, dt, J = 1.2 and 7.8Hz), 7.36 (IH, dt, J = 1.4 and 7.7Hz), 7.58 (IH, dd, J = 
1.0 and 8.0Hz), 7.72 (IH, d, J = 8.5Hz), 7.84 (IH, dd, J = 1.6 and 8.5Hz), 8.15 (IH, d, J = 
1.3Hz), 11.87 (lH,s). 
IR(KBr): 1682cm-\ 
mp: 141.2 -143.5°C. 



< Example 227; Synthesis of 6-t-Butoxycarbonylamino-T-(2-chiorobenzyI)-2- 
methylbenzimidazole (289) > 

By using the method of Example 18, 6-t-butoxycarbonylamino-l -(2-chlorobenzyl)- 
2-methylbenzimidazole (289) (0.760g) was obtained jfrom 6-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (l.Olg), diphenylphosphorylazide (1ml), diisopropylethylamine (1ml), 
and t-butylalcohol (25ml). 
[Physical Characteristics of the Compound (289)] 

^H-lsMR (CDCl3,5): 1.49 (9H,s), 2.47 (3H, s), 5.37 (2H, s), 6.41(IH, d, J = 7.5Hz), 6.55 
(lH,brs), 6.93(lH,dd,J-1.9and8.6Hz), 7.08 (IH, t, J - 7.5Hz), 7.22 (IH, t), 7.44(1H, 
d,J = 8.0Hz), 7.62(2H,d,J = 8.6Hz). 

< Example 228; Synthesis of 6-Amino-l-(2-chlorobenzyl)-2-methylbenzimidazole (290) > 

By using the method of Example 22, 6-amino-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (290) (0.420g) was obtained from 6-t-butoxycarbonylamino-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.760g). 
[Physical Characteristics of the Compound (290)] 

^H-NMR (DMS0-d6, 5): 2.37 (3H, s), 4.83 (2H, br s), 5.32 (2H, s), 6.33 (IH, d, J = 
1.9Hz), 6.42(lH,d, J = 7.7Hz), 6.46 (IH, dd, J = 1.9 and 8.5Hz), 7.19 - 7.24 (2H, m), 7.31 
(lH,t), 7.53(lH,d, J = 7.9Hz). ^^.^ 

< Example 229; Synthesis of 6-(l -Butanesulfonylamino)-l -(2-chlorobenzyl)-2- 
methylbenzimidazole (291) > 

By using the method of Example 20, 6-(l-butanesulfonylamino)-l-(2-chlorobenzyl)- 



7.4Hz), 1.57- 1.63 (2H,m), 2.90 (2H, q, J = 7.5Hz), 3.46 (2H, q, J = 7.1 Hz), 5.42 (2H, s), 
6.16(1H, brs), 7.10 (2H, d, J = 8.1Hz), 7.34 (IH, I, J = 7.5Hz), 7.42 (2H, t, J = 7.5Hz), 
7.4S - 7.57 (5H,m), 7.87 (lH,d, J = 8.4Hz), 7.91 (lH,s). 
IRCNujol): 1621cm''. 
mp: 170.5 - 173.0°C. 

< Example 270; S}Tithesis of l-(4-Biphenylmelhyl)-2-ethyl-6-(lhiazole-2- 
ylcarbamoyl)ben2imidazole (332) > 

By using the method of Example 15, l-(4-biphenylmethyl)-2-ethyl-6-(thiazole-2- 
ylGarbamoyl)benzimida2ole (332) (0.1 79g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbonyl-2-ethylben2imidazole hydrochloride (0.400g), 2-aminothia2ole (0.3 18g) and 
triethylamine (0.215g). 

[Physical Characteristics of the Compound (332)] - . . 

'H-NMR (DMS0-d6, 5): 1.48 (3H, t, J = 7.5Hz), 2.95 (2H, q, J = 7.5Hz), 5.41 (2H, s), 

6.94(lH, d, J = 3.6Hz), 7.06 (2H, d,. J = 8.1Hz), 7.26 (IH, d, J = 3.6Hz), 7.32(lH,t, J= , 

7.4Hz), 7.39 (2H, t, J = 7.3Hz), 7.47 - 7.51 (4H, m), 7.87 (2H, s), 8.03 (IH, s), 11.15 (IH, 

s). 

IR(Nujol): 1652cm*\ . 
mp: 225.2 -227.7°C. 

< Example 271; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)ben2imidazole (333) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)ben2imida2ole (333) (0.116g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 2- 
aminopyridine (0.158g) and diazabicycloimdecene (0.256g). 
[Physical Characteristics of the Compound (333)] 

^H-NMR (CDCI3, 5): 1.47 (3H, t, J = 7.6Hz), 2.93 (2H, q, J = 7.4Hz), 5.45 (2H, s), 7.06 
(lH,dd, J = 7.4and4.9Hz), 7.10 (2Hi d, J = 8.IH2), 7.34 (IH, t, J = 7.4Hz), 7.42(2H,t,J = 
7.6H2), 7.50 - 7.55 (4H, m), 7.75 (IH, t, J = 7.9Hz), 7.79 (IH, d, J = 8.4Hz), 7.86(1H, d,J 
= 8.4H2), 7.98 (IH, s), 8.30 (IH, d, J = 6.2H2), 8.38 (IH, d, J = 8.4Hz), 8.62 (IH, s). 
IR(Nujol): 1661cm"\ 

mp: 160.9 - 164.5X. * 

< Example 272; Synthesis of 6-(n-Butylcarbamoyl)-l-(2,4-dichloroben2yI)-2- 
methylbenzimidazole (334) > 

By using the method of Example 15, 6-(n-butylcarbamoyl)-l-(2,4-dichlorobenzyl)- 
2-methylbenzimidazole (334) (0.1 56g) was obtained from 6-chlorocarbonyl-l-(2,4- ~ 
dichlorobenzyl)-2-ethylben2iinidazole hydrochloride (0.300g), triethylamine (0.1 81g) and n- 
butylamine (0.196g). 



_ (eluate: hexane/ethyl acetate 1/1), and thus, 6-ethoxycarbonyl-2-eihyl-l-[4-(4- . , 

fluorobenzyloxy)benzyl]benzimidazole (325) (0.228g) was obtained. 
[Physical Characteristics of the Compound (325)] 

^H-NMR(CDCl3,5): 1.40 (3H, t, J = 7.1Hz), 1.42 (3H, t, J = 7.5Hz), 2.86 (2H, q, J = 
7.5Hz), 4.38 (2H, q, J = 7.1Hz), 4.97 (2H, s), 5.32 (2H, s), 6.88 (2H, q, J = S.7Hz), 6.98 
(2H, d, J = 8.7Hz), 7.05 (2H, t, J = 8.7Hz), 7.37 (2H, m), 7.76 (2H,.d, J = 8.4Hz), 7.98 (IH, 
dd, J = 1.5 and 8.5Hz), 8.02 (IH, s). 

< Example 264; Synthesis of 6-Carboxy-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl] 
benzimidazole (326) > 

By using the method of Example 53, 6-carboxy-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole (326) (0.1 75g) was obtained from 6-ethoxycarbonyl- 
2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl]benzimidazole (0.225g). 
[Physical Characteristics of the Compound (326)] 

*H-NMR (DMS0-d6, 5): 1.28 (3H, t, J = 7.4Hz), 2.89 (2H, q, J = 7.4Hz), 5.01 (2H,s), 
5.47 (2H, s), 6.95 (2H, d), 7.03 (2H, d), 7.18 (2H, t), 7.45 (2H, m), 7.62 (IH, d, J = 
^.. i:4Hz W.m m^^ „ 

< Example 265; Synthesis of 6-(l -Butanesulfonylcarbamoyl)-2-ethy 1-1 -[4-(4- 
fIuorobenzyloxy)benzyl]benzimidazole Ammonium Salt (327) > 

By using the method of Example 98, oily 6-(l-butanesulfonylcarbamoyl)-2-ethyl-l- 
[4-(4-fluorobeiizyloxy)benzyl]benzimidazole was obtained from 6-carboxy-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole (0.171g), N,N'-carbonyldiimidazole (0.137g), 
butanesulfonamide (0.1 16g) and diazabicycloundecene (0.129g). This was dissolved in ethyl 
acetate, and aqueous ammonia was added. Precipitated solids were separated through ' 
filtration, dried, and thus, 6-(l-Butanesulfonylcarbamoyl)-2-ethyl-l-[4-(4- 
fiuorobenzyloxy)benzyl]benzimidazole Ammonium Salt (327) (0.140g) was obtained. 
[Physical Characteristics of the Compound (327)] 

^H"NMR(DMSO"d6,5): 0.83 (3H,t), 1.25 (3H,t), 1.35 (2H,m), 1.61 (2H,m), 2.84 (2H, 
q), 3.27 (2H,m), 5.01 (2H,s), 5.42 (2H,,s), 6.95 (2H,d, J = 7.8Hz), 7.02 (2H,d, J = ^ 
7„8Hz), 7.17 (2H,t), 7.44 (2H, m), 7.57 (IH, d, J = 8,lHz), 7.82 (IH, d, J = 8.1Hz), 8.12 
(lH,s). 

IR(Nujol): 1614cm'\ 
mp: 105-115°C. 

< Example 266; Synthesis of l-[4-(3,4-Dichlorobenzyloxy)benzyl]-6-ethoxycarbonyl-2- 
ethylbenzimidazole (328) > 

By using the method of Example 263, l-[4-(3,4-dichlorobenzyloxy)benzyl]-6- 
ethoxycarbonyl-2-ethylbenzimidazole (328) (2.01 g) was obtained from 4-propionylamino-3- 
amino-ethylbenzoate (1.81g) and 4-(3,4-dichlorobenzyloxy)benzyl bromide (3.18g). 



[Physical Characteristics of the Compound (32S)] 

^H.NW(CDCl3,5): 1.40 (3H, t, J = 7.1Hz), 1.42 (3H, t, J = 7.5Hz), 2.S6 (2H, q, J = 
7.5Hz), 4.38(2H,q, J = 7.1Hz), 4.97 (2H, s), 5.33 (2H, s), 6.87 (2H, m), 6.98 (2H, m), 
7.22(lH,dd, J = 2!0andS.3Hz), 7.44 (IH, d, J = 8.3Hz), 7.50 (IH, d, J = 2.0Hz), 7.76 (IH, 
d,J = S.6Hz), 7.97(lH,dd,J=1.6and8.6Hz), 8.02 (IH, d, J = 1.3Hz). 

< Example 267; Synthesis of 6-Carboxy-l-[4-(3,4-dichlorobenzyloxy)benzyl]-2- 
ethylbenzimidazole (329) > 

By using the method of Example 53, 6-carboxy-l -[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole (329) (1.82g) was obtained from 6- 
ethoxycarbonyl-2-ethyM-[4-(4-fluorobenzyloxy)benzyl]benzimidazole (2.01g). ■ 
[Physical Characteristics of the Compound (329)] 

^H-NMR (DMS0-d6, 5): 1.28 (3H, t), 2.88 (2H, q), 5.05 (2H, s), 5.47 (2H, s), 6.96 (2H, 
d), 7.04 (2H,d), 7.39 (lH,m), 7.68 - 7.59 (3H, m), 7.78 (IH, d, J = 8.4Hz), 8.06 (IH, s). 

< Example 268; Synthesis of 6-(l -Butanesulfonylcarbamoyl)-l-[4-(3, 4- 
dichlorobenzyloxy)beiizyl]-2-ethylbenzimidazole Ammonium Salt (330) > 

By using the method of Example 98, oily 6-(l-butanesulfonylcarbamoyl)-l -[4-(3,4- 
dichlorobenzyloxy)benzyI]-2-ethylbenzimidazole was obtained from 6-carboxy-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimida2ole (0.500g), N,N'-carbonyldiimidazole 
: (0.356g), butanesufonamide (0.301 g) and diazabicycloundecene (0.334g). This was 
dissolved in ethyl acetate, and aqueous ammonia was added. Precipitated solids were 
separated through filtration, dried, and thus, 6-(l-butanesulfonylcarbamoyl)-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole ammonium salt (330) (0.5 Ig) was obtained. 
[Physical Characteristics of the Compound (330)] 

'H-NMR (DMS0-d6, 5): 0.82 (3H, t, J = 7.3Hz), 1.26 (3H, t, J = 7.4Hz), 1.31 (2H, m), 
1.54 (2H,m), 2.84(2H,q, J = 7.4Hz), 3.07(2H,m), 5.05 (2H,s), 5.41 (2H, s), 6.95 (2H, 
d, J = 8.7Hz), 7.00 (2H, d, J = 8.7Hz), 7.41 (2H, d, J = 8.2Hz), 7.46 (2H, d, J = 8.4Hz), 
7.62(lH,d, J = 8.2Hz), 7.68(lH,s), 7.81 (IH, d, J = 8.4Hz), 7.97 (IH, s). 
IR(Nujol): 1540cm'\ 
mp: 99.5-101.5^C. 

< Example 269; Synthesis of l-(4-Biphenyhnethyl)-6-(n-butylcarbamoyl)-2- 
ethylbenzimidazole (331) > 

By using the method of Example 15, l-(4-biphenylmethyl)-6-(n-butylcarbamoyl)-2- 
ethylbenzimidazole (331) (0.295g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbonyl-2-ethylbenzimidazole hydrochloride (0.400g), n-butylamine (0.233g) and 
triethylamine(0.215g). ~ 
[Physical Characteristics of the Compound (331)] 

'H-NMR(DMSO-d6,5): 0.95 (3H, t, J = 7.3Hz), 1.37 - 1.48 (2H, m), L45(3H,t,J = 



v. 1.6 and S.6Hz), 8.1S (IH, d, J = 1.3Hz), 12.67(1H, br s). . 

< Example 261 ; Synthesis of l<4-Biphenylmethyl)-5-(l -buianesulforiylGarbanio,yl)-2-;:-: ,■ . 
ethylbenzimidazole (323) > . . . - 

By using the method of Example 98, l-(4-biphenylmethyI)-5-(l- 
butanesulfonylcarbamoyl)-2-ethylbenzimida2o]e (323) (0.305g) was obtained from l-(4- 
biphenylmethyl)-5-carboxy-2-ethyIbenzimidazole (0.400g), N.N'-carbonyldiimidazole 
(0.364g), 1-butanesulfonamide (0.308g) and diazabicycloundecene (0.342g). 
[Physical Characteristics of the Compound (323)] 

'H-NMR(DMSO-d6,6): 0.86 (3H, t, J = 7.4Hz), 1.30 (3H, t, J = 7.5Hz), 1.41 (2H.m), 
1.68 (2H,m), 2.91 (2H. q, J = 7.4Hz), 3.52 (2H, m). 5.59 (2H, s), 7.16 (2H, d, J = 8.2Hz), 
7.34 (IH, t, J = 7.4Hz). 7.43 (2H, t), 7.59-7.65 (5H, m), 7.80 (IH, dd, J = 1.6 and 8.6Hz), 
8.24 (IH, d, J = 1.6Hz), 1 1.97 (IH, br s). 
IR(NujoI): 1682cm"'. 
mp: 142.9 - 144.4°C. 

< Example 262; Synthesis of l-(4-Biphenylmethyl) - 2-eth yl-6-(2- 

methoxyethanesulfonylcarbamoyl)benzimidazole (324) > 

By using the method of Example 98, l-(4-biphenyhnethyl)-2-ethyl-6-(2- 
methoxyethanesulfonylcarbamoyl)benzimidazole (324) (0.487g) was obtained from 
benzimidazole (0.5 13g), N,N'-carbonyldiimidazole (0.464g), 2-methoxyethanesulfonamide 
(0.420g) and diazabicycloundecene (0.43 8g). 
[Physical Characteristics of the Compound (324)] 

'H-NMR.(DMS0-d6, 5): 1.30 (3H, t, J = 7.5Hz), 2.90 (2H, 1, J = 7.4Hz), 3.13 (3H, s), 
3.70- 3.77 (4H,m), 5.60 (2H, s), 7.18 (2H, d, J = 8.2Hz), 7.35 (IH. t, J = 7.1Hz), 7.44 
(2H, t, J = 7.5Hz), 7.60 - 7.67 (4H, m), 7.70 (IH, d, J = 8.5Hz), 7.80 (IH, dd, J = 7.4 and 
1.3Hz), 8.25 (IH, s), 11.97 (lH, s). 
IR(Nujol): 1684cm'\ 
mp: 94.6 - 97.2°C. 

< Example 263; Synthesis of 6-Ethoxycarbonyl-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl] 
benzimidazole (325) > 

A mixture of 4-propionylamino-3-amino-ethylbenzoate (0.534g), potassium 
carbonate (0.374g), 4-(4-fluorobenzyloxy)benzyl bromide (O.SOOg), ethyl acetate (5ml) and 
water (3ml) was stirred for 16 hours at 75°C. The organic layer was concentrated, and 
ethanol and 36% hydrochloric acid (0.46g) were added to the obtained residuum. The 
residuum was stirred for two hours as it was refluxed by heating. After neutralizing it by 
adding potassium carbonate, the solvent was concentrated under reduced pressure. Ethyl 
acetate and water were added and extraction was performed. The organic layer was 
concentrated under reduced pressure, purified using silica gel column chromatography 



. : ; eihoxycarbonyl-2-melhylbenzimidazole (1 .465g). 

[Physical Characlerislics of ihe Compound (3 1 9)] 
- ; :!H-NW (DMSO-d6,5): 2.4S (3H, s), 5.56 (2H, s), 6.53 (IH, d, J = S.4H2), 7.32(lH,dd,J 
. =2.1 aiid8.4H2), 7.44 (IH, d, J = 8.4Hz), 7.73 (IH, d, J = 2.2Hz), 7.7S (IH, dd, J = 1.5 and 

8.4Hz), 8.15(lH,d,J=L3Hz). 

< Example 258; Synthesis of 5-( 1 -Butanesulfonylcarbanioyl)- 1 -(2,4-dich]orobenzyI)-2- 
methylbenzimidazole (320) > 

By using the method of Example 98, 5-(l -butanesulfonylcarbanioyl)-! -(2,4- 
dichlorobenzyl)-2-methylbenzimida2ole (320) (0.690g) was obtained from 5-carboxy-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.565g), N,N'-carbonyldiimida2ole (0.504g), 1- 
butanesulfonamide (0.427g) and diazabicycloundecene (0.473g). 
[Physical Characteristics of the Compound (320)] 

^H-NMR (DMSO-d6,5): 0.87 (3H, t, J = 7.3Hz), 1.41 (2H,m), 1.68 (2H,m), 2.49 (3H, s), 
3.52 (2H,m), 5.58 (2H, s), 6.53 (IH, d, J = 8.4Hz), 7.33 (IH, dd, J = 2.1 and 8.4Hz), 7.50 
(IH, d, J = 8.5Hz), 7.73(lH,d, J = 2.1H2), 7.78 (IH, dd, J = 1.5 and 8.5Hz), 8.24 (IH, s), 
11.97(lH,brs). 
IR(Nujol): 1674cm*V 

mp: 135.4- 139.2°C. . ' 

.< Example 259; Synthesis of l-(4-Biphenylmethyl)-5-ethoxycarbonyl-2-ethylben2imidazole 
(321) > 

By using the method of Production Example 14, 4-[N-[(4- 
biphenylmethyl)propionylamino]-3-nitro-ethylbenzoate was obtained from 4- 
propionylamino-3-nitro-ethylbenzoate (1.50g) and 4-bromomethylbiphenyl (1.67g). By 
using the method of Example 24, without purification, this material was altered to l-(4- 
biphenyknethyl)-5-ethoxycarbonyl-2-ethylbenzimidazole (321) (1.23g). 
[Physical Characteristics of the Compound (321)] 

^H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.1Hz), 1.45 (3H, t, J = 7.6Hz), 2.90(2H,q,J = 
7.6Hz), 4.39 (2H,q, J = 7.1Hz), 5.40 (2H, s), 7.09 (2H, d, J = 8.2Hz), 7.27(lH,d,J = 
8.8Hz), 7.34 (IH, m), 7.42 (2H, t), 7.55 - 7.51 (4H, m), 7.97 (IH, dd, J = 1.5 and 8.4Hz), 
8.52(lH,d,J = 1.2Hz). 

< Example 260; Synthesis of l-(4-Biphenylmethyl)-5-carboxy-2-ethylben2imidazole (322) > 

By using the method of Example 53, l-(4-biphenyhnethyl)-5-carboxy-2- 
ethylbenzimidazole (322) (0.870g) was obtained from l-(4-biphenyhnethyl)-5- 
ethoxycarbonyl-2-ethylbenzimidazole (1 .OOg) > 
[Physical Characteristics of the Compound (322)] 

^H-NMR (DMS0-d6, 5): 1.30 (3H, t, J = 7.4Hz), 2.90 (2H, q, J = 7.4Hz), 5.57 (2H, s), 
7.17(2H,d, J = 8.3Hz), 7.33 (lH,m), 7.42 (2H, t), 7.63 - 7.57 (5H, m), 7.81 (lH,dd,J = 



: idichlorobenzyl)-2-ethylbenzimidazole (0.300g), N,N':carbonyldiiiTiidazole (0.258g), 1- „: :: J 
bulanesulfonamide (0.21 7g) and diazabicycloundecene (0.262g). 

' [Physical Characteristics of the Compound (316)] 
^H-NW (DMS0-d6, 5): 0.85 (3H, t, J = 7.4Hz), 1.27 (3H, t, J - 7.4Hz), 1.35 - 1.43 (2H, : 
m), 1.63 - 1.70 (2H, m), 2.S1 (2H, q, J = 7.4Hz), 3.51 (2H, t, J - 7.7Hz), 5.59 (2H, s), 6.41 
(lH,d, J = 8.4Hz), 7.32(lH,dd, J = 2.0andS.4Hz), 7.73 (IH, d, J - 8.4Hz), 7.76(1H, d,J' 
= 2.0Hz), 7.81 (lH,dd,J=1.5and8.5Hz), 8.12 (IH, d, J = 1.6Hz), 11.87 (IH, s). 
IR(Nujol): 1694cm'\ 
mp: 175.7- 176.9°C. 

< Example 255; S}Tithesis of l-(4-Biphenylmethyl)-2-ethyl-6-[l-(3-methyI) 
butanesulfonylcarbamoyljbenzimidazole (3 1 7) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-[l-(3- 
methyl)butanesulfonylcarbamoyl]benzimidazole (317) (0.273g) was obtained from l-(4- 
biphenylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), 1 -(3 -methyl )butanesulfonamide (0.254g) and diazabicycloundecene (0.256g). . 
[Physical Characteristics of the Compo und (3 17)] 

^H^KW^D^ 1.55 - L62 (2Hy"" 

m), L63- 1.70 (lH,m), 2.90 (2H, q, J = 7.4Hz), 3.52 (2H, t, J = 7.9Hz), 5.6r(2H,s), 7.19 
(2H, d, J- 8.3Hz), 7.35 (IH, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.66 (4H, m), 
7.71 (IH, d, J = 8.5Hz), 7.81 (IH, dd, J = 1.6 and 8.4Hz), 8.27 (IH, s), 11.95 (IH, s). 
IR(Nujol): 1682cm''. , 
mp: 102.8 -104.5°C. 

< Example 256; Synthesis of l-(2,4-Dichlorobenzyl)-5-ethoxycarbonyl-2- 
methylbenzimidazole (318) > 

By using the method of Production Example 14, 4-[N-[(2,4- 
dichlorobenzyl)acetylamino]-3-nitro-ethyIben2oate was obtained from 4-acetylamino-3-nitro- 
ethylbenzoate (1 .525g) and 2,4-dichlorobenzyl chloride (1 .42g). By using the method of 
Example 24, without purification, this material was altered to l-(2,4-dichlorobenzyl)-5- 
ethoxycarbonyl-2-methylbenzimidazole (318) (L476g). . 
[Physical Characteristics of the Compound (3 1 8)] 

^H-NMR(CDCl3,5): 1.42 (3H, t, J = 7.1Hz), 2.57 (3H, s), 4.41 (2H, q, J - 7.1Hz), 5.38 
(2H,s), 6.35(lH,d, J = 8,4Hz), 7.09 (IH, dd, J = 2.0 and 8.4Hz), 7.16 (IH, d, J = 8.9Hz), 
7.49 (IH, d, J = 2.0Hz), 7.96 (IH, dd, J = 1.5 and 8.5H2), 8.46 (IH, s). 

< Example 257; Synthesis of 5-Carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimida2ole 
(319) > 

By using the method of Example 53, 5-carboxy-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (319) (1.195g) was obtained from l-(2,4-dichlorobenzyl)-5- 



. 1.64 - 1,71 (2H,m), 2.5.0 (3H, s), 3.50 (2H, t, J = 7.SHz), 5.59 (2H, s), 6.45(1H, d.J = 
8.4Hz), 7.33(1H, dd,J = 2.2and8.5Hz). 7.69 (IH, t, J = 8.5Hz), 7.76 (IH, d, J = 2.1Hz), 
.7.80(lH,dd, J= L6and8.5Hz), 8.10(lH,s), 11.89(lH,s). 
IR(Nujol): 1682cm-'. • 
mp: 213.2 -214.6°C. 

< Example 252; Synthesis of l-(Biphenyl-4-ylmethyl)-2-ethyl-6-[l-[3-(methylthio)propane] 
sulfonylcarbamoyljbenzimidazole (314) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-2-ethyl-6-[l-[3- 
(methylthio)propane]sulfonylcarbamoyl]benzimidazole (314) (0.1 78g) was obtained from 6- 
carboxy-l-(biphenyl-4-ylmethyl)-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), l-[(3-methyIthio)propane]sulfonamide (0.285g) and diazabicycloundecene 
(0.256g). 

[Physical Characteristics of the Compound (314)] 

'H-NMR (DMS0-d6, 6): 1.30 (3H, t, J = 7.5Hz), 1.91 - 1.99 (2H, m), 1.97 (3H,s), 2.58 
(2H, t, J = 7.2Hz), 2.90 (2H, q, J = 7.6Hz). 3.55 - 3.61 (2H, m), 5.60 (2H, s), 7.18 (2H, d, J 
= 8.2Hz), 7.35(lH,t.J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (4H, m), 7.69 (IH, d, 
J = 8.5Hz), 7.82(lH,dd,J=1.8and8.5Hz), 8.24(lH,s), 11.98(lH,s). 
IR(Nujol): 1671cm-'. 
mp: 89.9-91.2°C. 

< Example 253 ; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-( 1 -pentanesulfonylcarbamoyl) 
benzimidazole (315) > 

By using the method of Example 98, l-(4-bipheriylmethyl)-2-ethyI-6-(l- 
pentanesulfonylcarbamoyl)benzimida2ole (315) (0.25 8g) was obtained from 6-carboxy-l-(4-' 
biphenyhnethyl)-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazoIe (0.272g), 1- 
pentanesulfonamide (0.254g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (315)] . 

'H-NMR (DMS0-d6, 5): 0.87 (3H, t, J = 7.2Hz), 1.22 - 1.39 (4H, m), 1.30(3H,t,J = 
7.5Hz), 1.66 - 1.73 (2H, m), 2.90 (2H, q, J = 7.4Hz), 3.51 (2H, t, J = 7.7Hz), 5.60 (2H. s), 
7.1 8 (2H, d, J = 8.2Hz), 7.34 (IH, t, J = 7.4Hz), 7.44 (2H, t, J = 7.6Hz), 7.60 - 7.67 (4H, 
m), 7.71 (IH, d, J = 8.4Hz), 7.81 (IH, dd, J = 1.6 and 8.4Hz), 8.27 (IH, d, J = l.lHz), 
11.92 (lH,s). 
IR(Nujol): 1682cm''. 
mp: 175.3 - 178.4''C. 

< Example 254; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2-- 
ethylbenzimidazole (316) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-ethylbeiizimidazole (316) (0.253g) was obtained from 6-carboxy-l-(2,4- 



,v (ias),J2,7(lH,brs)L_ , _ _ ..j-; . l • . . 

: ;v.r^:v<:Exampie 249; Synthesis of 6-(l -Butanesulfonylcarbamoyl)-! -[(3-fluorobiphenyl-4- 
. yl)methyl]-:2-methylbenzimidazole (31 1) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-[(3- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (311) (0.236g) was obtained from 6- 
carboxy-l-[(3-fluorobiphenyl-4-yI)methyl]-2-methylbenzimidazole(0.390g), N,N'- 
carbonyldiimidazole (0.351g), 1-butanesulfonaniide (0.297g) and diazabicycloundecene 
(0.329g). 

[Physical Characteristics of the Compound (311)] , 

'H-NMR (DMS0-d6, 5): 0.84 (3H,t), 1.38 (2H,m), 1.65 (2H,m), 2.57 (3H, s), 3.48 (2H, 
m), 5.63 (2H,s), . 6.93 (lH,t, J = 8.1Hz), 7.37 (lH,m), 7.42 - 7.47 (3H, m), 7.60 (lH,dd, 
J = 1.7 and 11.8Hz), 7.62 - 7.68 (3H, m), 7.80 (IH, dd, J = 1.5 and 8.4Hz), 8.21 (IH, d, J = 
i:3Hz), 11.90(lH,brs). . 
IR(Nujol): 1681cm"'. • . 

mp: 227 - 230°C. 

< Example 250; Synthesis of 1 -(2-Chlorobenzyl)-64(2-methoxyethane)sulfonyicarbamoyl]- 
. 2-methylbenzimidazole.(312) > 

By using the method of Example 98, l-(2-chlorobenzyI)-6-[(2- 
methoxyethane)sulfonylcarbamoyl]-2-methylbenzimidazole (312) (0.149g) was obtained 
from l-(biphenyl-4-ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N': 
carbonyldiimidazole (0.272g), (2-ethoxyethane)sulfonamide (0.25 8g) and 
diazabicycloundecene (0.256g). 
. [Phj'sical Characteristics of the Compound (312)] 

'H-NMR.(DMS0-d6, 5): 0.87 (3H, t, J = 6.9Hz), 1.30 (3H, t, J = 8.0Hz), 2.89 (2H, q, J = 
7.6Hz), 3.25- 3.35 (2H,m), 3.63 - 3.74 (2H, m), 5.59 (2H, s), 7.17 (2H, d, J = 8.1Hz), 
7.34 (IH, t, J = 7.0Hz), 7.44 (2H, t, J = 7.6Hz), 7.58 - 7.68 (5H, m), 7.82 (IH, d, J - 
8.4Hz), 8.23 (lH, s), 11.88 (lH, s), 
IR(Nujol): 1681cm"'. • 
mp:78-81°C. 

< Example 25 1 ; Synthesis of l-(2,4-Dichlorobenzyl)-2-methyl-6-(l- 
^ pentaiiesulfonylcarbamoyl)benzimidazole (313) > 

By using the method of Example 98, l-(2,4-dichlorobenzyl)-2-methyl-6-(l- 
pentanesulfonylcarbamoyl)benzimidazole (313) (0.1 96g) was obtained jfrom 6-carboxy-l- 
(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.300g), N,N' -carbonyldiimidazole (0.323g), 
1 -pentanesulfonamide (0.301 g) and diazabicycloundecene (0.303g). 
[Physical Characteristics of the Compound (313)] 

'H-NMR (DMS0-d6, 5): 0.81 (3H, t, J = 7.3Hz), 1.22 - 1.30 (2H, m), 1.32 - 1.39 (2H, m), 



I), 7.55 (2H,d).: :, 



< Production Example 5J ; :PrGduction of 4-Broniornethyl-3-fluorobiphenyl > 

A mixture. of 3-fluoro-4-melhylbiphenyl (6.00g), N-bromosuccinimide (5.73g), 2,2'- 
azobisisobut}Tonitrile (0.075g) and carbon tetrachloride (120m]) was refluxed by heating for 
five hours. The reaction solution was washed with water. The residuum, which was obtained 
by concentrating the organic layer, was purified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 9/1) and thus, oily 4-bromomethyl-3-fluorobiphenyl (8.30g) 
was obtained. 

[Physical Characteristics of Compound] 

'H-NW(CDCl3,5): 4.57 (2H,s), 7.30 (IH, d, J = ll.OHz), 7.34- 7.40 (2H, m), 7.45 
(3H,m), 7.56 (2H,d). 

< Production Example 52; Production of 3-[N-[(3-Fluorobiphenyl-4-yI)methyl]acetylamino]- 
4-nitro-ethylben2oate > 

By using the method of Production Example, 14, 2.68g of a preliminarily purified 
material of 3-[N-[(3-fluorobiphenyl-4-yl)methyl]acetylamino]-4-nitro-ethylbenzoate was 
obtained fi*om 3-acetylamino-4-nitro-ethylben2oate (1.54g) and 3-fluoro-4- 
bromomethylbiphenyl (2.26g). 

< Example 247; Synthesis of 6-Ethoxycarbonyl-l-[(3-fluorobiphenyl-4-yI)methyl]-2- 
methylbenzimidazole (309) > 

By using the method of Example 24, 6-ethoxycarbonyl-l-[(3-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (309) (1 .34g) was obtained fi-om the preliminarily 
purified material (2.68g) of 3-[N-[(3-fluorobiphenyl-4-yl)methyl]acetylamino]-4-nitro- 
ethylbenzoate. 

[Physical Characteristics of the Compound (309)] 

^H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.IH2), 2.65 (3H, s), 4.39 (2H, q, J = 7.1Hz), 5.46 
(2H, s), 6.79 (IH, t, J = 8.OH2), 7.25 (IH, m), 7.34 - 7.40 (2H, m), 7.41 - 7.47 (2H, m), 
7.50- 7.54 (2H,m), 7.74 (IH, d, J = 8.5Hz), 7.99 (IH, dd, J = 1.5 and 8.4Hz), 8.07 (IH, d, 
J=L3Hz). 

< Example 248; Synthesis of 6-Carboxy-l-[(3-fluorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (310) > 

By using the method of Example 53, 6-carboxy-l-[(3-fluorobiphenyl-4-yl)methyi]- 
2-methylbenzimidazole (310) (1.15g) was.obtained fi-om 6-ethoxycarbonyl-l-[(3- 
fluorobiphenyl-4-yl)methyl]-2-methylben2imidazole (1 .34g). 

[Physical Characteristics of the Compound (310)] " 
^H-NMR (DMS0-d6, 5): 2.59 (3H, s), 5.64 (2H, s), 7.03 (IH, t, J = 8.OH2), 7.37 (IH, t, J = 
7.3Hz), 7.42- 7.48 (3H,m), 7.56 - 7.68 (4H, m), 7.79 (IH, dd, J = 1.4 and 8.4Hz), 8.11 
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perfomied. After the organic layer was washed with a saturated saline solution and dried, it 
was concentrated. The residuum was purified using silica gel column chromatography 
(eluate: hexane) and thus; oily 2-fluoro-4'-methylbiphenyl (6.05g) was obtained. 
[Physical Characteristics of Compound] 

^H-NMR(CDCl3,5): 2.39 (3H, s), 7.10 - 7.30 (5H, m), 7.39 - 7.49 (3H, m). 

< Production Example 48; Production of 2-Fluoro-4'-bromomethylbiphenyl > 

A mixture of 2-fluoro-4'-methylbiphenyl (8.70g), N-bromosuccinimide (8.32g), 
2,2'-azobisisobut>Tonitrile (0.1 Og) and carbon tetrachloride (150ml) was refluxed by heating 
for five hours. The reaction solution w^as washed with water. The residuum, which was 
obtained by. concentrating the organic layer, was purified using silica gel column 
chromatography (eluate: hexane/ethyl acetate = 9/1) and thus, preliminarily purified 2- 
fluoro-4'-bromomethyIbiphenyl was obtained. Furthermore, crystallization using hexane 
produced 2-fluoro-4'-bromomethyIbiphenyI (4.93g). 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 5): 4.55 (2H, s), 7.13 - 7.23 (2H, m), 7.33 (lH, m), 7.43 (IH, m), 7.47 
(2H, d, J = 8.1Hz), 7.54 (2H, d, J = 8.1Hz). 

< Production Example 49; Production of 3-[N-[(2'-Fluorobiphenyl-4-yl)methyl] 
acet}4amino]-4-nitro-ethylbenzoate > 

. By using the method of Production Example 14, 3-[N-[(2'-fluorobiphenyl-4- 
yl)methyl]acetylamino]-4-nitro-ethylbenzoate (1.90g) was obtained from 3-acetylamino-4- 
nitro-ethylbenzoate (1.54g) and 2-fluoro-4'-bromomethylbiphenyl (2.26g). 
[Physical Characteristics of Compound] * 
^H-NMR:(CDC13, 5): 1.33 (3H, t, J = 7.1Hz), 1.92 (3H,s), 4.36 (2H, m), 4.44(lH,d,J = 
4.4Hz), 5.32(lH,d, J = 4.4Hz), 7.13 (lH,m), 7.18 - 7.22 (3H, m), 7.31 (lH,m), 7.40 
(IH, dt, J = 1.6 and 7.7Hz), 7.44 (2H, d), 7.67 (IH, d, J = 1.6Hz), 7.94 (IH, d, J = 8.4Hz), 
8.15 (IH, dd, J = 1.8 and 8.4Hz). 

< Example 244; Synthesis of 6-Ethoxycarbonyl-l-[(2*-fluorobiphenyl-4-yl)methyl]r2- 
methylbenzimidazole (306) > 

By using the method of Example 24, 6-ethoxycarbonyl- l-[(2'-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (306) (L53g) was obtained fi-om 3-[N-[(2'- 
fluo^obiphenyl-4-yl)methyl]acetylamino]-4-nitro-ethylbeIlzoate (1 .90g). 
[Physical Characteristics of the Compound (306)] 

^H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.1Hz), 2.62X3H,s), 4.38 (2H, q, J = 7.1Hz), 5.43 
(2H,s), 7.10- 7.17 (3H,m), 7.19 (IH, dt, J = 1.0 and 7.5Hz), 7.31 (lH,m), 7.38(lH,dt,J 
- 1.8 and 7.8Hz), 7.50 (2H, dd), 7.74 (IH, d, J = 8.5Hz), 8.00 (IH, dd, J = 1.4 and 8.4Hz), " 
8.06 (lH,s). 



< Exaniple 245; Synthesis of 6-Carboxy-l^^ 
methylbenzimidazole (307) > 

By using ihe riietliod^^ 53, 6-carboxy-l-[(2'-fluorobiphenyl-4-yl)methyl]- 

2-methylbenzimidazore (307) (1 .24g) was obtained from 6-ethoxycarbonyl-l-[(2'- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (1.50g). 
[Physical Characteristics of the Compound (307)] 

^H.NMR (DMSO-d6, 5): '2.59(3H,s), 5.63 (2H, s), 7.19 (2H, d, J = 8.1Hz), 7.24-7.31 
(2H,m), 7.39(lH,m), 7.46 - 7.53 (3H, m), 7.62 (IH, d, J = 8.4Hz), 7.80 (IH, dd, J = 1.3 
andS.4Hz), 8.10 (lH,s). 

< Example 246; Synthesis of 6-(l-Ethanesulfonylcarbamoyl)-l-[(2'-fluorobiphenyl-4-' 
yl)methyl]-2-methylbenzimidazoIe (308) > 

By using the method of Example 98, 6-(l-ethanesulfonylcarbamoyl)-l-[(2'- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (308) (0.340g) was obtained frorri 6- 
carboxy-l-[(2'-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (0.455g), N,N'- 
carbonyldiimidazole (0.409g), 1-butanesulfonamide (0.346g) and diazabicycloundecene 

(0 .384g). 

[5Physical Characteristics of the Compound (308)] 

'H-NMR (DMS0-d6, 5): 0.84 (3H, t, J = 7.3Hz), 1.39 (IH, m), 1.67 (IH, m), 2.57 (3H, s), 
3.51 (IH, t), 5.60 (2H, s), 7.21 (2H, d, J = 8.0Hz), 7.24 - 7.30 (2H, m), 7.39 (IH, m), 7.48 
(IH, t), 7.52 (2H, d, J = 8.0Hz), 7.66 (IH, d, J = 8.5Hz), 7.80 (IH, d, J = 8.5Hz), 8.25 
(IH.s), 11.93(lH,brs). 

< Production Example 50; Production of 3-Fluoro-4-methylbiphenyl > 

1.6M-n-butyllithiumhexane solution (30ml) was added to tetrahydrofuran (30ml) , 
the tetrahydrofuran was chilled to -78''C under a nitrogen environment beforehand. 
Subsequent to this addition, a tetrahydrofuran (30ml) solution of 4-bromo-2-fluorotoluene 
(9.2 Ig) was added. Then, the solution was stirred for one hour at -78°C. A tetrahydrofuran 
(30ml) solution of zinc chloride (6.64g), which had been heat-dissblved and dehydrated under 
reduced pressure, was added to the solution at -78°C and the solution was stirred for one hour 
at room temperature. This solution was added to a tetrahydrofuran (30ml) solution of 
iodobenezen (6.63g) and tetrakis(triphenylphosphyne)palladium (0) (0.52g) at room 
temperature, and the. solution was stirred for a day and a night. The reaction solution was 
diluted with ethyl acetate (300ml), 10% hydrochloric acid was added, and extraction was 
performed. After the organic layer was washed with a saturated saline solution and dried, it 
was concentrated. The residuum was purified using silica gel column chromatography 
(eluate: hexane) and thus, oily 3-fluoro-4-methylbiphenyl (6.00g) was obtained. - 



[Physical Characteristics of Compound] 

'H-NMR(CDCl3,5): 2.31 (3H, d, J = L8Hz), 7.20 - 7.28 (3H, m), 7.34 (lH,m), 7.43 (2H, 



benzimidazole (2S2) > 

By using the method of Example 9S,'l-(2-chlorobenzyl)-2-methyl-6-(i- 
propanesulfonylcarbamoyl)benzimiyazole;(2S2) (0.459g) was obtained from 6-carboxy-l -(2 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 Ig), 1- 
propanesulfonamide (0.32Sg) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (2S2)] 

^H-NT\4R (DMS0-d6, 5): 0.98,(3H, t, J = 7.4Hz), 1.67 - 1.75 (2H. m), 2.50 (3H, s), 3.49 
(2H, t, J = 7.7Hz), 5.61 (2H,s), 6.45 (IH, d, J = 7.0Hz), 7.24 (IH, dt, J = O.S and 7.8Hz), 
7.35 (IH, dt, J =1.4 and 7.4Hz), 7.63 (IH, dd, J = 0.9 and 7.9Hz), 7.69 (IH, d, J = 8.5Hz), 
7.81 (lH,dd, J=1.6 and8.5Hz), 8.12 (IH, d, J - 1.6Hz), 11.90 (lH,s). 
IR(KBr): 1676cm"V 
mp: 217.5 -218.5°C. 

< Example 221; Synthesis of 6-Ethanesulfonylcarbamoyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (283) > 

By using the method of Example 98, 6-ethanesulfonylcarbamoyl-l-(2- . 
chIorobenzyl)-2-methylbenzimidazole (283) (0.459g).was obtained from 6-carboxy-l -(2- 
chloroben2yl)-2-methylbenzimidazole (0.400g), N,N*-carbonyldiimidazole (0.43 Ig), 
ethanesulfonamide (0.290g) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (283)] 

'H-NMR (DMS0-d6, 5): 1 .23 (3H, t, J = 7.3Hz), 2.50 (3H. s), 3.50 (2H, q, J = 7.3Hz), 
5.61 (2H, s), 6.45 (IH, d, J = 6.7Hz), .7.24 (IH, dt, J = 0.9 and 7.5Hz), 7.35 (IH, dt, J = 1.4 
and7.5Hz), 7.58 (IH, dd, J = 1.0 and 8.0Hz), 7.69 (IH, d, J = 8.5Hz), 7.81 (IH, dd, J = 1.6 
and 8.4Hz), 8.13 (lH,d, J =1.5Hz), 11.86 (lH,s). 
IR(KBr): 1673cm"^ 
.mp: 256.5 -258.5^C. 

< Example 222; Synthesis of 6-(Propanesultam-l-ylca^bonyl)-l-(2-chlorobenzyl)-2- 
methylben2imidaz61e (284) > 

By using the method of Example 98, 6-(propanesultam-l-ylcarbonyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (284) (0.323g) was obtained from 6-carboxy-l -(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 Ig), l-(3- 
chloropropane)sulfonamide (0.420g) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (284)] 

^H-NMR (DMS0-d6, 5): 2.27 - 2.33 (2H, m), 2.52 (3H. s), 3.52 (2H, t, J = 7.0Hz), 3.87 
(2H,t,J = 6.6Hz), 5.59 (2H,s), 6.57 (IH, d, J = 7.7Hz), 7.23 (IH, t, J - 7.6Hz), 7.34 (IH, 
t, J = 6.4Hz), 7.53 - 7.58 (2H, m), 7.67 (IH, d, J = 8.4Hz), 7.79 (IH, d, J = l.lHz). 
IR(KBr): ■1648cm"^ 
mp: 165.5 - 166.6°C. 



(2H, d; J = 7JHz), 7^4, (lH,,d,J = 8.5H^^ 7.S2 (1H, dd, J = 1.5 and S.5Hz), 8.21 (IH, s), 
11.98 (lH, s). 

IR(KBr): 16S5cm'V r . ',. . , 

mp: 72.0 - 74.0°C. ^ , . ; T 

< Example 217; Synthesis of l-(2,4-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methoxymethylbenzimidazole (279) > 

By using the method of Production Example 14, preliminarily purified 3-[N-(2,4- 
dichlorobenzyl)methoxyacetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
metlioxyacetylamino-4-nitro-ethylben2oate (2.00g) and 2,4-dichlorobenzyl chloride (2. OSg). 
Subsequently, by using the method of Example 24, preliminarily purified l-(2,4- 
dichlorobenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (279) (3.15g) was 
obtained. 

< Example 218; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2- 
methoxymethylben2imidazole (280) > 

By using the method of Example 53, 6-carboxy- l-(2,4-dichlorobenz}d)-2- 
methoxymethylbenzimidazole (280) (lA6g) was obtained from the preliminarily purified 1- 
(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (3 . 1 5g). 
[Physical Characteristics of the Compound (280)] 

^H-miR (DMS0-d6, 5): 3.23 (3H,s), 4.70 (2H. s), 5.68 (2H, s), 6.54 (IH, d, J = 8.5Hz), 
7.31 (lH,dd, J = 2.2 and8.5Hz), 7.73 (IH, d, J = 2.1Hz), 7.76 (IH, d, J = 8.5Hz), 7.86 (IH, 
dd, J-l.5and8.5Hz), 8.00 (IH, d, J = l.lHz), 12.85 (IH, s). 

< Example 219; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methoxymethylben2imidazole (281) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methoxymethylbenzimidazole (281) (0.430g) was obtained from 6- 
carboxy"l-(2,4-dichlorobenzyl)-2-methoxymethylbenzimidazole (0.400g), N,N'- 
carbonyldiimidazole (0.355g), 1-butanesulfonamide (0.300g) and diazabicycloundecene 
(0.333g). 

[Physical Characteristics of the Compound (281)] 

^H-NMR (DMS0-d6, 5): 0.85 (3H, t, J = 7.3Hz), 1.37 - 1.42 (2H. m), 1.63 - 1.69 (2H, m), 
3.21 (3H, s), 3.51 (2H, t, J = 7.6Hz), 4.68 (2H, s), 5.65 (2H, s), 6.46 (IH, d, J = 8.5Hz), 
7.31 (lH,dd, J = 2.0and8.4Hz), 7.75 (IH, d, J = 2.1Hz), 7.80 (IH, d, J = 8.5Hz), 7.86 (IH, 
dd, J = 1.7 and 8.6Hz), 8.14 (IH, d, J = 1.2Hz), 12.00 (IH, s). 
IR(KBr): 1694cm"\ 

mp: 168.5 - 170.5°C. - 

< Example 220; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l-propanesulfonylcarbamoyl) 



carbonyldiimidazole (0.34Sg), 1-bulancsulfonamide (0.294g) and diazabicycloundecene 
(0.327g). 

[Physical Characteristics of the Compound (275)] ' . ' ' ; > " • ' "^ 

^H-NMR (DMS0-d6, 6): 0.S4 (3H, t, J = 7.4H2), 1.35 - 1.42 (2H. m), 1.62 - 1.70 (2H, m), 

3.33(3H, s), 3.51 (2H, t, J = 7.6H2), 4.74 (2H, s), 5.65 (2H, s), 7.26 (2H,d, J = 8.3Hz); 

7.35 (IH, t, J = 7.3Hz), "7.44 (2H, t, J = 7.5Hz), 7.62 - 7.67 (4H, m), 7.78 (IH, d, J = 

8.6Hz), 7.84 (IH, dd, J = 1.5 and 8.4Hz), 8.24 (IH, d, J = l.SHz), 12.01 (IH, s). 

IR(KBr): 1684cm*\ 

mp: 176.0- 178.5°C. . 

< Example 214; S>aithesis of l-(4-BenzyIoxybenzyl)-6-ethoxycarbonyl-2- 
methoxjonethylbenzimidazole (276) > 

By using the method of Production Example 14, preliminarily purified 3-[N-(4- 
benzyloxyben2yl)methoxyacetylamino]-4-nitro-ethylbenzoate (2.14g) was obtained from 3- 
methoxyacetylamino-4-nitro-ethylbenzoate (2.00g) and 4-benzyloxybenzyl chloride (3.30g). 
Subsequently, by using the method of Example 24, preliminarily purified l-(4- 
benzyloxybenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (276) (1.66g) was 
obtained. 

< Example 215; Sjoithesis of l-(4-Benz}'loxybenzyl)-6-carboxy-2- 
methoxymethylbenzimidazole (277) > 

By using the mesthod of Example 53, l-(4-benzyloxybenzyl)-6-carboxy-2- 
methoxymethylbenzimidazole (277) (2.64g) was obtained from the preliminarily purified 1- 
(4-ben2yIoxybenzyI)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (3.75g). 
[Physical Characteristics of the Compound (277)] 

^H-NMR(DMSO-d6,5): 3.34 (3H,s), 4.74 (2H. sj, 5.05 (2H, s), 5.53 (2H, s), 6.97 (2H, d, 
J = 8.7Hz), 7.15(2H,d,J-8.7Hz), 7.31 (IH, t, J = 7.2Hz), 7.41 (2H, d, J= 7.2Hz), 7.71 
(IH, d, J = 8.4Hz), 7.81(lH, dd,J=L5and7.4Hz), 8.04 (IH, d, J = l.lHz), 12.81 (lH, s). 

< Example 2 1 6; Synthesis of 1 -(4-Benzyloxyben2yl)-6-(l -butanesulfonylcarbamoyl)-2- 
methoxymethylbenzimidazole (278) > 

By using the method of Example 155, l-(4-benzyloxybenzyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methoxymethylbenzimida2ole (278) (0.32 Ig) was obtained from 
1 -(4-benzyloxyben2yl)-6-carboxy-2-methoxymethylbenzimidazole (0.400g), N,N'- 
carbonyldiimidazole (0.322g), 1-butanesulfonamide (0.272g) and diazabicycloundecene 
(0.302g). 

[Physical Characteristics of the Compound (278)] 

^H-NMR (DMS0-d6, 5): 0.86 (3H, t, J = 7.4Hz), 1.37 - 1.44 (2H. m), 1.65 - 1.71 (2H, m),' 
3.32 (3H, s), 3.52 (2H, t, J = 7.6Hz), 4.71 (2H, s), 5.05 (2H, s), 5.51 (2H, s), 6.98 (2H, d, J 
= 8.7Hz), 7.15 (2H, d, J - 8.3Hz), 7.31 (IH, t, J = 7.2Hz), 7.37 (2H, t, J = 7.2Hz), 7.41 



Precipitated ctystals were separated through filtration, dried, and thus, 5- 
ben2enesulfonylcarbamoyI-2-methylbenzimida2oIe (272) (0.404g) was obtained. 
[Physical Characteristics of the Compound (272)] ' ' 

^H-NMR(DMSO-d6,5): 2.79 (3H, s), 7.64 - 7.68 (2H, m), 7.72 - 7:76 (IH, in), 7.81 (IH, 
d,J = 8.7Hz), 7.94 (lH,dd, J =1.6 and S.7Hz), 8.02 -8.05 (2H,m), 8.30 (lH,s). 
IR(KBr): 1701 cm**, 
mp: 223.0 -227.5°C. 

< Production Exaniple 45; Production of 3-Methoxyacetylamino-4-nitro-ethylbenzoate > 

By using the method of Production Example 12, 3-methoxyacetylamino-4-nitro- 
ethylbenzoate (18. 7g) was obtained from 3-amino-4-nitro-ethylbenzoate (15.0g) and 
methoxyacet}'l chloride (15.0g). 
[Physical Characteristics of Compound] 

*H-NMR (CDCI3, 5): . 1.42 (3H, t, J = 7.2Hz), 3.58 (3H, s), 4.11 (2H, s), 4.43 (2H, q, J = 
7.2Hz), 7.85(lH,dd,J:=1.6and8.7Hz), 8.27 (IH, d, J- 8.7Hz), 9.44 (IH, d, J = 1.6Hz), 
lL15(lH,s)..,. 

< Example 211; Synthesis of 1 -(Biphenyl-4-yImethyl)-6-ethoxycarbonyi-2- 
methoxymethylbenzimidazole (273) > 

By using the method of Production Example 14, prehminarily purified 3-[N- 
(biphenyl-4-ylmethyl)methoxyacetylamino]-4-nitro-ethylbenzoate (2.02g) was obtained from 
3-methoxyacetylamino-4-nitro-ethylbenzoate (2,00g) and 4-biphenylmethyl bromide (2.98g). 
Subsequently, by using the method of Example 24, preliminarily purified l-(biphenyl-4- 
ylmethyI)-6-ethoxycarbonyl-2-methoxymethylben2imidazole (273) (1.44g) was obtained. 

< Example 212; Synthesis of 1-(B iphenyl-4-ylmethyl)-6-carboxy-2- 
methoxymethylbenzimidazole (274) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
methoxymethylbenzimidazole (274) (0.864g) was obtained from the preliminarily purified 1- 
(biphenyl-4-yhnethyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (1.44g). 
[Physical Characteristics of the Compound (274)] 

^H-NMR (DMS0-d6, 5): 3.35 (3H, s), 4.77 (2H. s), 5.68 (2H, s), 7.25 (2H, d, J - 8.3Hz), 
7.35 (IH, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.66 (4H, m), 7.74 (IH, d, J = 
8.6Hz), 7.83(lH,dd, J=1.6and8.5Hz), 8.08 (IH, d, J = 1.2Hz), 12.83 (lH,s). 

< Example 213; Synthesis of l-(Biphenyl-4-ylmethyl)-6-(butanesulfonylcarbamoyl)-2- 
methoxymethylbenzimidazole (275) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6- 
(butanesulfonylcarbamoyl)-2-methoxymethylbenzimidazole (275) (0.429g) w^as obtained 
from l-(biphenyl-4-ylmethyl)-6-carboxy-2-methoxymethylbenzimidazole (0.400g), N,N'- 



[Physical Characleristics of the Compound (269)] 

'H-NMR(DMSO-d6,5): 1.25 (9H,s), 2,46 (3H, s), 5.51 (2H, s)r6;37 (lU d, J = 7.7Hz), 
7.1S(lH,l), 7.31 (IH, I),- 7.34 (2H, d, J = 8.4Hz), 7.44 (IH, d, j:= 8;4H£)r7:54 (IH, d^j' - 
S.OHz), 7.69 (2H, d, J = 8.5Hz); 7.78 - 7.82 (2H, m). ; ' ' CI r'-" " ' ' 

IR(KBr): 1596cni*\ 
Mass(FAB): m/e518(M+l). 
mp: 359.5 -362°C. 

< Example 208; S}Tithesis of 6-Benzenesulfonylcarbamoy^2-methyl-l-[4- 
(trifluoromethyl)benzyl]benzimidazole (270) > 

By using the method of Production Example 32, preliminarily purified N- 
benzenesulfonyl-4-acetylamino-3-[4-(trifluoromethyl)benzylamino]benzamide (0.30g) was 
obtained from N-benzenesuIfonyl-4-acet>'lamino-3-aminobenzamide (0.50g) and 4- 
(trifluoromethyl)benzyl bromide (0.41 8g). This was dissolved in methanol. Wh^n it was left 
undisturbed cr>'stals precipitated. The cr>^stals were separated through filtration, dried and 
thus, 6-benzenesuIfonylcarbamoyl-2-m ethyl- 1 -[4-(trifluoromethyl)benzyl]benzimidazole 

(270) (0. 1 60g) was obtained. 

[Physical Characteristics of the Compound (270)] 

^H-NMR (DMS0-d6, 5): 2.51 (3H,s), 5.66 (2H, s), 7.28 (2H, d, J = 8.1Hz), 7.59-7.65 
(3H,m), 7.67- 7.75 (4H,m), 7.99 (2H, d, J = 7.5Hz), 8.14 (IH, d, J = l.OHz), 12.43 (IH, - 
s). 

IR(KBr): 1618, 1550 cm*^ 
mp: 278.5 ^280.0°C. 

< Example 209; Synthesis of 2-Benzyl-6-carboxy-l-methylbenzimida2ole Hydrochloride 

(271) > 

To an ethanol (4ml) solution of 2-benzyl-6-ethoxycarbonyl-l-methylbenzimidazole 
(0.340g), 5% sodium hydroxide aqueous solution (2.8g) was added, and the solution was 
refluxed by heating for 1.5 hours. The solution was made acidic using IN hydrochloric acid 
and concentrated under reduced pressure. Ethanol was added to the residuum and organic 
materials were extracted. The ethanol was removed under reduced pressure and thus, 2- 
benzyl-6-carboxy-l-methylbenzimidazole hydrochloride (271) (0.300g) was obtained. 
[Physical Characteristics of the Compound (271)] 

^H-NMR (DMS0-d6, 5): 4.00 (3H, s), 4.62 (2H, s), 7.33 (IH, m), 7.35 - 7.45 (4H, m), 
7.83(lH,d,J=8.4Hz), 8.06 (IH, d, J = 8.4Hz), 8.42 (IH, s), 13.3 (IH, br s). 

< Example 210; Synthesis of 5-Benzenesulfonylcarbamoyl-2-methylbenzimidazole (272) > 

A mixture of N-benzenesulfonyl-4-acetylamino-3-aminoben2amide (0.500g), 35% " 
hydrochloric acid (3.9g), methanol (15ml), and water (12ml) was stirred for one hour at 
60°C. The solution was neutralized with a potassium hydrogericarbonate aqueous solution. 



J = S.4H2), 7.0S (2H, d, J = 7.4Hz), 7.22 - 7.34 (3H, m) 7.36 (IH, I, J - S.lHz), 7.55 (2H, 

I), 7.67(lH,l), 7.84(2H,d,J = 7.6Hz), 12.04(lH,brs). 

IR(KBr): 1715 cm-': ■ ^Kor^- : : " . • 

Mass(FAB): ni/e468(M+l) 

mp: 229.8 -233.0°C. 

< Example 205; Synthesis of 6-Benzenesulfonylcarbamoyl-2-methyl-l-[4-(l,2,3-thiadiazole- 
4-yl)benzy]]ben2imida2ole (267) > 

By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-methyl-l-[4- 
(l,2,3-thiadiazole-4-yl)benzyl]benzimida2ole (267) (0.279g) was obtained from N- 
benzenesulfonyl-4-acetylamino-3-[4-(l,2,3-thadiazole-4-yl)benzylamino]benzimidazo]e 
(0.382g). 

[Physical Characteristics of the Compound (267)] 

'H-NMR (DMS0-d6, 5): 2.56 (3H, s), 5.62 (2H, s), 7.28 (2H, d, J = 8.2Hz), 7.58 - 7.63 
(3H, m), 7.67 (IH, t, J - 7.3Hz), 7.74 (IH, dd, J = 8.5 and 1.2Hz), 7.99 (2H, dd, J = 8.4 and 
.1.2Hz) 8.10 (2H, d, J - 8.2Hz), 8.19 (IH, s), 9.58 (IH, s), 12.47 (IH, s). 

IR(K Br): 1617, 15 56 cm'^ 

mp: 258.5 - 260.0°C (accompanied by decomposition). 

< Example 206; Synthesis of l-(2-ChIorobenzyl)-2-methyl-6-(8- 
qumohnesulfonylcarbamoyl)benzimidazole Sodium Salt (268) > 

By using the method of Example 141, l-(2-chlorobenzyl)-2-methyl-6-(8- 
quinolinesulfonylcarbamoyl)benzimidazole sodium salt (268) (0.400g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole 
(0.485g), 8-quinolinesulfonamide (0.625g) and diazabicycloundecene (0.457g). 
[Physical Characteristics of the Compound (268)] 

^H-NMR (DMS0-d6, 8): 2.42 (3H, s), 5.48 (2H, s), 6.32 (IH, d, J = 7.7Hz), 7.17 (IH, t, J 

= 7.5Hz), 7.30 (IH, t, J = 7.7Hz), 7.42 (IH, d, J = 8.4Hz), 7.48 (IH, dd, J - 4.2 and 8.2Hz) 

7.53 (IH, d, J = 8.0Hz), 7.64 (IH, t, J = 7.7Hz), 7.79 (IH, d, J = 8.5Hz), 7.88 (IH, s), 8.04 

(lH,d, J = 8.1Hz), 8.33 - 8.37 (2H, m), 8.85 (IH, dd). 

IR(KBr): 1594 cm-\ 

Mass(FAB): m/e513(M+l). ' 

mp: 348 - 352°C (accompanied by decomposition). 

< Example 207; Synthesis of 6-(4-t-Butylbenzenesulfonylcarbamoyl)-l-(2-chlo^obenzyl)-2- 
methylbenzimidazole Sodium Salt (269) > . 

By using the method of Example 141, 6-(4-t-butylbenzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole sodium salt (269) (0.280g) was obtained from 6- 
carboxy-l-(2-chlorobenzyI)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole 
(0.486g), 2-t-benzenesulfonamide (0.640g) and diazabicycloundecene (0.657g). 



perfomied through silica gel column chromatography (eluate: ethyl' acetate), arid thus, 0.240g 
of 6-benzenesulfonylaminomethyM-(2-chlorobenzyl)-2-melhylbenzimidazole (264) was 
obtained. 

[Physical Characteristics of the Compound (264)] ^ ^ 

'H-NW (DMS0-d6, 5): 2.42 (3H, s), 4.02 (2H, m), 4.02 (2H, m), 5.44 (2H, s), 6.36 (IH, 

d,J = 7.7Hz), 7.03(lH,d,J = 8.4Hz), 7.18 (lH,s), 7.21 (IH, t), 7.33 (IH. t), 7.59-7.43 

(5H, m), 7.73 (2H, d, J = 7.5Hz), 8.08 (IH, s). 

IR(KBr): 1522 cm'^ 

mp: 164.5 - 167.0°C. 

< Example 203; Synthesis of l-(Biphenyl-4-ylmethyl)-2-methyl-6-[(2- 
pyridylmethyl)aminomethyl]benzimida2ole (265) > 

To an N,N-dimethylformamide (3ml) solution of l-(biphenyl-4-ylmethyl)-6- 
chloromethyl-2-methylbenzimidazole (0.597g) and potassium carbonate (0.350g), 2- 
aminomethylpyridine (0.3 72g) was added and the solution was stirred for two hours at 60°C. 
Water and ethyl acetate were added and extraction was performed. An organic layer was 
washed with water (twice). The solvent was removed under reduced pressure and a residuum 
was obtained. The residuum was purified through silica gel column chromatography (eluate: 
chloroform/methanol = 9/1). Recrystallization was performed in a mixture solvent of ethyl 
acetate and hexane and thus, 0.300g of l-(biphenyl-4-ylmethyl)-2-methyl-6-[(2- 
pyridylmethyl)aminomethyl]benzimidazole (265) was obtained. 
[Physical Characteristics of the Compound (265)] 

^H-NMR (CDCI3, 5): 2.57 (3H, s), 3.91 (2H, s), 3.93 (2H, s), 5.35 (2H, s), 7.08 - 7.14 
(3H, m), 7.23 (2H, d, J = 7.3Hz), 7.30 - 7.35 (2H, m) 7.41 (2H, t), 7.50 - 7.55 (4H, m), 
7.57 (IH, dt, J = 1.8 and 7.6Hz), 7.68 (IH, d, J = 8.1Hz), 8.53 (IH, d, J = 4.9Hz). 
IR(KBr): 1618 cm•^ 
mp: 104.5 -106.0°C. 

< Example 204; Synthesis of N-Benzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]propionamide (266) > 

To an ethanol (150ml) solution of N-benzenesulfonyl-l-(2-chlorobenzyl)-2- 
methylbenzimida2ole-6-acrylamide (0.607g), 5% palladium/carbon (0.500g) was added, and 
the solution was stirred for 43 hours at room temperature under a hydrogen environment. 
Solid materials were separated through filtration. The filtrate was concentrated and then 
dissolved in a mixture solution of 20% potassium hydrogencarbonate aqueous solution and 
methanol. The solution's acidity was adjusted to pH 5 6 with 10% hydrochloric acid. 
Precipitated crj'stals were separated through filtration and thus, N-benzenesulfonyl-3-[l-(2- 
chloroben2yl)-2-methylbenzimidazole-6-yl]propionamide (266) (0.250g) was obtained. 
[Physical Characteristics of the Compound (266)] 

'H-NMR (DMS0-d6, 5): 2.45 (3H, s), 2.52 (2H, t), 2.78 (2H, t), 5.37 (2H, s), 6.88 (IH, d, 



S.OHz), S.1S (IH, dd, J = S.5 and 1.4Hz), S.55 (IH. dt, J = 8.0 and 1.7Hz), S.62 (IH, d, J = 
l.lHz), S.77 (lH, dd, J = 5.9and l.lHz). - - • : - 

rR(KBr): 1643 cm-'. , ; '^ V;. :■; • 

mp: ISO.O- 181.0 °C. ■ • •■ 

[Physical Characteristics of the Compound (262)] 

'H-NMR(CDCl3,5): 3.00 (3H,s), 5.01 (2H, s), 5.83 (2H. s). 7.47 (2H, d, J = 8.5Hz), 7.78 
(2H,d,J = 8.5Hz), 7.78(IH,d,J = S.9Hz), 7.97 (IH, dt, J = 7.2 and 0.7Hz), 8.13(1H,J = 
8.1Hz); 8.15(lH,d,J = S.9Hz), 8.51 (lH,s), 8.55 (IH, dt, J = 7.9 and 1.6Hz), 8.77 (lH,d, 
J = 5.SHz). . ' ' 

IR(KBr): 1639, 1612 cm-'. 
mp: 168.0- 171.0 °C. 

< Example 201 ; Synthesis of l-[4-(Benzenesulfonylamino)benzyl]-2-methyI-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (263) > 

Triethylamine (0.1 85g) and benzenesulfonyl chloride (0.21 Og) were added to a 
chloroform (1 0ml) solution of 1 -(4-aminobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazoIe (0.340g), and the solution was stirred for eight 
""hours atToom,temperatiSe.~Waterw£iWed^d^ 
extraction was performed. An organic layer was washed with water (three times), ahd dried. 
After concentration, the residuum was purified through silica gel column chromatography 
(eluate: ethyl acetate/methanol = 1 00/0-4/1 ), and thus, 0.3 OOg of 1 -[4- 

(benzenesulfonylamino)benzyl]-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole 
(263) was obtained. 

[Physical Characteristics of the Compound (263)] 

'H-NMR (CDCI3, 5): 2.53 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.28 (2H, s), 6.90 (2H, t, J = 
8.6Hz), 6.99 (2H,d, J = 8.5Hz), 7.11(lH,s), 7.23 (IH.dd, J = 5.5 and 7.2Hz), 7.34 (lH,d, 
J = 7.7Hz), 7.40 (2H, t, J = 8.1Hz), 7.50 (IH, t, J = 7.5Hz), 7.66 - 7.74 (6H, m), 7.92 (IH, ' 
s), 8.56(lH,d,J = 4.8Hz). 
IR(KBr): 1642 cm-'. 
mp: 204.4 - 206.5°C. 

< Example 202; Synthesis of 6-Benzenesulfonylaminomethyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazo]e (264) > 

60% sodium hydride (0. 127g) was added to an N,N-dimethylformamide (5ml) 
solution of benzenesulfoamide (0.667g) at room temperature, and the solution was stirred for 
one hour. Furthermore, 1 -(2-chlorobenzyl)-6-chloromethyl-2-methylbenzimidazole 
hydrochloride (0.648g) was added, and the solution was stirred for 1 8 hours at room 
temperature. Water was added to the solution and the reaction was halted. The solvent was " 
removed under reduced pressure. Water and ethyl acetate were added to the residuum and 
extraction was performed. An organic layer was concentrated and purification was 



< Examples 197 and 198; Syntheses of l-(2,4-Dinuorobenzyl)-2Miielhyl-6-[(2- . : • :^ 
pyridylmelhyl)carbamoyl]benzimidazole (259) and l-(2,4-Difluorobenzyl)-2-melhyl-5-[(2- 
pyridylmelhyl)carbamoyl]benzimidazole (260) > : 

By using the method of Examples 193 and 194, l-(2,4-difluorobenzyl)-2-niethyl-6- 
[(2-p}Tidylmethyl)carbamoyl]benzimidazo]e (259) (0.25g) and l-(2,4-difluorobenzyl)-2- 
methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (260) (0.25g) were obtained from 2- 
methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (1 .OOg) and 2,4-difluorobenzyl 
bromide (l.Og). 

[Physical Characteristics of the Compound (259)] 

^H-NMR(CDCl3,5):2.62(3H, s), 4.78 (2H, d, J = 4.7Hz), 5.38 (2H, s), 6.73 - 6.79 (2H, 
m), 6.88(lH,t,J = 10.0Hz), 7.24 (IH, dd, J = 7.3 and 5.1Hz), 7.35(1H, d, J = 7.8Hz), 7.67 
- 7,76 (4H, m), 7.97 (IH, s), 8.58 (IH, d, J = 4.4H2). 
IR(KBr): 1642cm"\ . 
mp: 98.0- 104.0 °C. 

[Physical Characteristics of the Compound (260)] 

'H-NMR (CDCI3, 5): 2.62 (3H, s), 4.79 (2H, d, J - 4.7Hz), 5.35 (2H, s), 6.72 - 6.81 (2H, 
m), 6.89 (IH, t, J = 9.8Hz), 7.22 (IH, t, J = 6.2Hz), 7.28 (IH, d, J = 8.4Hz), 7.34 (IH, d, J 
= 7.8Hz), 7.63- 7.71 (2H, m), 7.83 (IH, d, J = 8.4Hz), 7.97 (IH, s), 8.57 (IH, d, J = 4.7Hz). 
IR(KBr): 1647 cm'^. 
mp: 143.5 - 144.0 °C. 

< Examples 199 and 200; Syntheses of 1 -(4-Aminoben2yl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (261) and l-(4-Aminobenzyl)-2-methyl-5-[(2- 
pyridyImethyl)carbamoyl]ben2imidazole (262) > 

Methanol (30ml) and 5% palladium/carbon (0.20g) were added to a mixture (2.3 2g) ' 
of 2-methyl-l-(4-nitrobenzyl)-6-[(2-pyridyhnethyl)carbamoyl]ben2imidazole and 2-methyl- 
l-(4-nitrobenzyl)- 5-[(2-pyridylmethyl)carbamoyl]benzimidazole, and the solution was 
stirred at room temperature under a nitrogen environment until the raw materials dissolved. 
Solid materials were separated through filtration. The filtrate was concentrated and a 
residuum was obtained. The residuum was purified through medium pressure silica gel 
column chromatography (eluate: ethyl acetate/methanol = 85/15), and l-(4-aminobenzyl)-2- 
methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole and 1 -(4-aminobenzyl)-2-methyl-5- 
[(2-pyridylmethyl)carbamoyI]benzimidazole were separated. These materials were 
crystallized in mixed solvents of chloroform and diethylether. The crystals were separated 
through filtration, dried and thus, l-(4-aminobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (261) (0.3 54g) and l-(4-aminobenzyl)-2-methyl-5- 
[(2-pyridylmethyl)carbamoyl]benzimidazole (262) (0.330g) were obtained. 
[Physical Characteristics of the Compound (261)] 

^H-NMR (CDCl3,6): 3.00 (3H,s), 4.98 (2H, s), 5.88 (2H, s), 7.55 (2H, d, J = 8.6Hz), 7.69 
(2H, d, J - 8.6Hz), 7.90 (IH, d, J = 8.6Hz), 7.96 (IH, dt, J = 7.1 and 0.6Hz), 8.12 (IH, J = 



gel column chromatography (eluate: ethyl acetate/methanol === 8S/r5). Each was 
recn,-stallized in a mixed solvent of chloroform and dielhylether, and thus, 1.37g of 2-methyl- 
1 -(4-nitrobenzyl)-6-[(2-pyridyhiiethyl)carbamoyl]benzimidazo!e (255)-iid, l^^ ■ 
methyl- 1 -(4-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl]benzimida2ole (256) were obtained. 
[Physical Gharacteristics of the Compound (255)] " 
'H-NW (CDCI3, 6): 2.59 (3H, s), 4.77 (2H, d, J ^ 4.SHz), 5.48 (2H, s), 7.09 (2H, d, J = 
8.7Hz), 7.22 (IH, dd, J = 7.2 and 4.9Hz), 7.33 (IH, d, J = 7.8Hz), 7.66 - 7.70 (2H, m), 
7.73(lH,dd,J = 8.4 andl.5Hz), 7.78 (IH, d, J = 8.4Hz), 7.91 (IH, d, J = 1.2Hz), 8.15 - ■ 
8.19(2H,m), 8.56(lH,d,J = 4.6Hz). 
IR(KBr): 1652 cm-'. 
mp: 116.1 -119.1 °C. 

[Physical Characteristics of the Compound (256)] , 

'H-NMR (CDCI3. 5): 2.59 (3H, s), 4.79 (2H, d, J = 4.8Hz). 5.46 (2H, s), 7.17 - 7.24 (4H, 
m), 7.35 (lH,d, J = 7.8Hz), 7.69 (2H, dt, J = 7.6 and 1 .7Hz), 7.83 (IH, d, J = 8.4Hz), 8.19. 
(2H, d, J = 8.6Hz), 8.26 (IH, d, J = 1.3Hz), 8.57 (IH. d, J = 4.8Hz). 
IR(KBr): 1634 cm-'. 
mp: 203.7-206.3 °C. 



< Examples 195 and 196; Syntheses of 2-Methyl-l-(2-phenylethyl)-6-[(2- • 
pyridyhnethyl)carbamoyl]benzimidazole (257) and 2-Methyl-l-(2-phenylethyl)-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (258) > 

By using the method of Examples 193 and 194, 2-methyl-l-(2-phe^ylethyl)-6-[(2- 
pyridyhIlethyl)carbamoyl]benzimidazole (257) (0.30g) and 2-methyl-l -(2 -phenyl ethyI)-5-[(2- 
pyridyhnethyI)carbamoyl]benzimidazole (258) (0.23g) were obtained from 2-methyl-5-[(2- 
pyridyhnethyl)carbamoyl]benzimidazole (2.00g) and phenethyl iodide (1 5 .Og). . 
[Physical Characteristics of the Compound (257)] 

'H-NMR (CDCI3, 5): 2.17 (3H, s). 3.10 (2H, t, J = 6.8Hz), 4.35 (2H, t, J = 6.8Hz), 4.82 
(2H,d,J=.4.8Hz), 6.92 - 6.97 (2H, m), 7.21 - 7.28 (4H, m), 7.38 (IH, d, J = 7.8Hz), 7.78 
(lH,d,J = 7.8Hz), 778 (lH,br t), 7.68 - 7.73 (3H, m), 7.98 (IH, d, J = 0.9Hz), 8.60 (IH, 
dd, J=I.0and4.9Hz). 
IR(neat): 1633 cm-'. 
Liquid. 

[Physical Characteristics of the Compound (258)] 

.'H-NMR (CDCI3, 5): 2.19 (3H, s), 3.08 (2H, t, J = 6.8Hz), 4.35 (2H, t, J = 6.8Hz), 4.81 
(2H,d, J = 4.8Hz), 6.91 - 6.96 (2H, m), 7.19 - 7.26 (4H, m), 7.31 (IH, d, J = 8.4Hz), 7.36 
(lH,d,J = 7.8Hz), 7.64- 7.73 (2H,m), 7.85 (IH, dd, J = 1.7 and 8.4Hz), 8.19(lH,d, J = 
1.3Hz), 8.58 (lH,d, J = 4.0Hz). 
IR(neat): 1643 cm-'. 
Liquid. 



• Dichloromeihane (lOml) and trielhylamine )0.760g) were added lo l-melhyl-5^[:(2- 
pyridylmethyl)carbamoyl]benzimida2ole (l.OOg). Furthemiore, benzenesulfonyl chloride 
(0.994g) was dripped into the solution. After stirring for three hours, the reaction solution ^ - ' 
was washed with water three times, and once more washed with a sodium hydrogenc^boriate 
aqueous solution. An organic layer was concentrated under reduced pressure, purified 
through silica gel column chromatography (eluate: ethyl acetate/ethanol = 9/1) and thus, 
1 .3Sg of a mixture of l-benzenesulfonyl-2-methyl-6-[(2- 

pyridylmethyl)carbamoyl]benzimidazole and 1 -benzenesulfonyl-2-methyl-5-[(2- 
pyridyImethyl)carbamoyl]benzimidazole was obtained. Further, this mixture was purified 
through medium pressure silica gel column chromatography (eluate: ethyl acetate/methanol 
= 100/3) and thus, 0.550g of oily l-benzenesulfonyl-2-Methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (253) and 0.540g of oily l-benzenesulfonyl-2- 
Methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (254) were obtained. The oily 
materials were dissolved using methylene chloride (1.5ml), and then cr>'stallized by adding 
diethylether. 

[Physical Characteristics of the Compound (253)] 

'H-KW (CDCb, 5): 2.84 (3H, s), 4.81 (2H, d, J = 4.8Hz), 7.24 (IH, dd, J = 5.1 and 7.3Hz), 
7.37 (IH, d, J = 7.7Hz), 7.53 (2H, dd, J = 7,9 and 7.5Hz), 7.63 - 7.74 (2H, m), 7.85 (IH, 
dd, J = 8.4 and 1.2Hz), 7.97 (2H, dd, J = 9.6 and l.lHz), 8.58 - 8.61 (2H, m). 
IR(KBr): 1636 cm*^ 
mp: 163.4- 164.3 °C. 

[Physical Characteristics of the Compound (254)] 

'H-NIvlR (CDCI3, 5): 2.83 (3H, s), 4.78 (2H, d, J = 4.7Hz), 7.23 (IH, dd, J = 4.9 and 8.6Hz), 
7.34 (IH, d, J = 7.9Hz), 7.53 (2H, dd, J = 7.5 and 8.4Hz), 7.64 - 7.75 (3H, m), 7.91 - 7.96 
(3H,m), 8.10 (lH,d, J = 9.1Hz), 8.14 (IH, d, J = 1.3Hz), 8.56 (IH, dd, J = 4.9 and l.OHz).' ' 
IR(KBr): 1657cm*\ 
mp: 88.3-91.3 °C. 

< Examples 193 and 194; S>'ntheses of 2-Methyl-l-(4-nitrobenzyl)-6-[(2- 
pyridyhnethyl)carbamoyl]benzimidazole (255) and 2-Methyl-l-(4-nitrobenzyl)-5-[(2- 
pyridyhnethyl)carbamoyl]benzimidazole (256) > 

N,N-dimethylformamide (10ml), 4-nitrobeiizyl bromide (3.24g), and sodium 
hydrogencarbonate (2.52g) were added to 2-methyl-5-[(2- 

pyridyhnethyl)carbamoyl]ben2imida2ole (3.56g), and the solution was heated for two hours 
at 80°C. Chloroform and w^ater were added to the reaction solution and layers were 
separated. After the organic layer was concentrated under reduced pressure, it was purified 
through silica gel column chromatography (eluate: ethyl acetate/methanol = 4/1), and a 
mixture of 2-methyl-l-(4-nitroben2yl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole and 2- " 
methyM-(4-nitrobenzyl)-5-[(2-pyridylmethyl)carbainoyl]benzimida2ole was obtained. 
Further, the position isomers in this mixture were separated through medium pressure silica 



(3H, m), 7.46 (lH,d, J =.S.4Hz), 7.78 - 7.S6 (3H, m), 7.91 (IH, s); S:20 (2H; d, J - S.SHz). 
IR(ICBr): 1594cm•^ , 

mp: 326.0 - 32S.0 (accompanied by decomposition). i^ ;: -v-'M , i ■ 

< Example 1 89; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(4-benzyloxybenzyl)-2- 
methylbenzimidazole (251) > 

A mixture of N-benzenesulfonyl-3-amino-4-acetylaminoberizaniide potassium salt 
(O.SOOg), 4-benzyloxybenzyl bromide (0.470g), 20% potassium hydrogencarbonate aqueous 
solution (0.925g) and N,N-dimethylformamide (3ml) was stirred for one hour at 90°C. The 
reaction solution was concentrated and purified tlirough silica gel column chromatography 
(eluate: ethyl acetate/methanol = 9/1) to obtain preliminarily purifiedl N-benzenesulfonyI-4- 
acetylamino-3-(4-benzyloxybenzylamino) benzamide. This material underwent cycUzation 
and thus, 0.1 60g of 6-benzenesulfonyl carbamoyl- l-(4-benzyloxybenz3d)-2- : , 

methylbenzimidazole (251) was obtained.. 
[Physical Characteristics of the Compound (251)] 

^H-NMR (DMS0-d6, 5): 2.54 (3H, s), 5.05 (2H, s), 5.44 (2H, s). 7.09 (2H, d, J - 8.7Hz), 

7.32 (2H, d J = 7.0Hz), 7.29 - 7.44 (5H, m), 7.58 - 7.67 (3H, m), 7.68 - 7.75 (2H, m), 7.79 
^02(2H,'iTi)r 

IR(KBr): 1685 cm"\ „ / 

mp: 111.0- 114.0 °C. 

< Example 190; Synthesis of 2-Methyl-5-[(2-pyridyknethyl)carbamoyl]ben2imidazole (252) 
> . ' , 

5% palladium/carbon (0. 1 Og) was added to a mixture of preliminarily purified N- 
(pyridylmethyl)-4-acetylamino-3-nitroben2amide (l.OOg), acetic acid (8ml), and ethanol 
(12ml), , and then solution was stirred for seven hours at 80°C under a nitrogen environment. 
The solids were separated through filtration and the filtrate was then concentrated.. Ethyl 
acetate was added to the residuum and crystals were formed. The crystals were separated 
through filtration, then dried and thus, 2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimida2ole (252) (0.57g) was obtained. 
[Physical Characteristics of the Compound (252)] 

^H-NMR (CDCI3, 5): 2.52 (3H, s), 4.59 (2H, d, J = 5.9Hz), 7.26 (IH, dd, J = 7.1 and 5.1Hz), 

7.33 (IH, d, J = 7.8Hz), 7.50 (IH, d, J = 8.4Hz), 7.72 - 7.78 (2H, m), 8,08(1H, s), 8.51 
(lH,d, J = 4.8Hz), 9.04(lH,t, J = 5.8Hz), 12.44 (lH,s). 
IR(KBr): 1641 cm-\ 
mp: 212.0- 215.0 °C. 

, < Examples 191 and 192; Syntheses of l-Benzenesulfonyl-2-methyl-6-[(2- 
pyridyhnethyl)ca^bamoyl]benzimidazole (253) and 1 -Ben2enesulfonyl-2-methyl-5-[(2- 
pyridylniethyl)carbamoyl]ben2imidazole (254) > 



< Example 1S5; Synthesis of 6-Benzenesulfonylcarbamoyl-2-mclhyl- r-(2- 
nilrobenzyl)benzimidazole (247) > 

; , By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-methyl-l-(2- 
' riitrobenzyl)benzimida2ole (247) (0.237g) was obtained from N-benzenesulfonyl-4- 
acetylamino-3-(2-nitrobenzylamino)benzamide (0.79g). 
[Physical Characteristics of the Compound (247)] 

^H-NMR (DMS0-d6, 5): 2.48 (3H, s), 5.01 (2H, s), 5.93 (2H, s), 6.28 - 6.30 (IH, m), 7.55 
-7.62(4H,m), 7.64 - 7.74 (3H, m), 7.97 (2H, d, J = 8.0Hz), 8.10 (IH, s), 8.22 - 8.28 (IH, 
m), 12.39 (lH,s). 
IR(KBr): .1686cm*^ 

mp: 269.5 - 272.5 °C (accompanied by decomposition). 

< Example 186; Synthesis of 6-Benzenesulfonylcarbamoyl-2-methyl-l-benzylbenzimidazole 
(248) > : 

By using the method of Example 183, 6-benzenesulfony]carbamoyl-2-methyl-l- 
benzylbenzimidazole (248) (0.222g) was obtained from N-benzenesulfonyl-4-acetylamino-3- 
benzylaminobenzamide (0.3 8g). 
[Physical Characteristics of the Compound (248)] 

^H-NMR (DMS0-d6, 5): 2.54 (3H, s), 5.55 (2H, s), 7.12 (2H, d, J = 7.9Hz), 7.28 (IH, t, J = 
7.3Hz), 7.34 (2H, t, J - 7.0Hz), 7.61 - 7.66 (3H, m), 7.69 - 7.76 (2H, m), 8.00 (2H, d, J = 
7.9Hz), 8.18 (lH,s), 12.43 (lH,s). 
IR(KBr): 1695 cm•^ 

mp: 260.0 - 262.0 °C (accompanied by decomposition). 

< Examples 187 and 188; Syntheses of 6-Benzenesulfonylcarbamoyl-2-methyl-l-(4- 
nitrobenzyl)benzimidazole (249) and 6-Benzenesulfonylcarbamoyl-2-methyl-l-(4- 
mtrobenzyl)benzimidazole Potassium Salt (250) > 

By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-methyl-l-(4- 
nitroben2yl)benzimidazole (249) (0.25 5g) was obtained in a crystal form from N- 
benzenesulfonyl-4-acetylamino-3-(4-nitrobenzylamino)ben2amide (0.505g). Furthermore, 
the filtrate was concentrated and thus, crystals of 6-benzenesulfonylcarbamoyl-2-methyl-l- 
(4-mtrobenzyl)benzimidazole potassixmi salt (250) (0.1 36g) were obtained. 
[Physical Characteristics of the Compound (249)] 

^H-NMR (DMS0-d6, 5): 2.50 (3H, s), 5.70 (2H, s), 7.30 (2H, d, J = 8.7Hz), 7.52 (2H, t, J = 
7.6Hz), 7.57(2H,d, J = 8.3Hz), 7.76 (IH, dd, J = 8.4 and r.4Hz),. 7.92 (2H, d, J = 7.3Hz), 
8.05 (IH, s), 8.20 (2H, d, J= 8.7Hz), 12.43 (IH, s). 
IR(KBr): 1686cm'^ 
mp: 164.5- 167.0 °C. 

[Physical Characteristics of the Compoimd (250)] 

^H-NMR (DMS0-d6, 6): 2.51 (3H, s), 5.68 (2H, s), 7.28 (2H, d, J = 8.5Hz), 7.32 - 7.41 



J = 4.2Hz), 9.04ilH, tJ = 5.9Hz), 9.5S(1H^ : : \. ;„■■ ; •; V : - V-j 

IR(KBr): 1642 cin^ 
mp: 216.0- 217.0 °C. 

< Example 183; S>Tilhesis of 6-Benzenesulfonylcarbanioyl-l-(2,4-difluorobenzyl)-2- ^: 
methylbenzimidazole (245) > 

N-benzenesulfonyl-4-acetylaniino-3-(2,4-difluorobenzylamino)benzamide (0.370g) 
was added to. a mixture solvent of 10% hydrochloric acid (3. 3g),. methanol (6ml)^ and water - 
(4ml). Furthermore, 35% hydrochloric acid (0.5g) was added and the solution was stirred for 
three hours at 60°C. After 20% potassium hydrogencarbonate aqueous solution was added to 
turn the reaction solution into a basic, its acidity was adjusted to pH 5-6 with 10% 
hydrochloric acid. Precipitated crystals were separated tlirough filtration, dried and thus, 
0.182 g .of 6-benzenesulfonylcarbamoyl-l-(2,4-difluorobenzyl)-2-methylbenzimidazole (245) 
was obtained. 

[Physical Characteristics of the Compound (245)] 

^H-NMR (DMS0-d6, 5): 2.53 (3H, s), 5.56 (2H, s), 6.95 - 7,01 (IH, m), 7.04 (IH, dt, J = 
8.7 and 1.4 Hz), 7.32 (IH, dt, J = 10.7 and 2.1Hz), 7.59 - 7.66 (3H, m), 7.6 8 - 7.7 4 (2H, 

'^),Toor(2H^ --^-^^^-^ 

IR(KBr): 1686 cm-'., 

mp: .234.5 - 235.5 °C (accompanied by decomposition). 

< Example 184; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
phenylbenzimidazole (246) > 

Triethylamine (0. 1 1 5g) and benzoyl chloride (0.200g) were added to an N,N- 
dimethylformamide (5ml) solution of N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.500g). After stirring the solution for 15 hours at room 
temperature, a potassium hydrogencarbonate aqueous solution was added to halt the reaction. 
Under reduced pressure, the solvent was removed. Residuum was dissolved in a mixture of 
water and methanol, and its acidity was adjusted to pH 5 - 6 with 10% hydrochloric acid. 
Precipitated crystals were collected, dried and preliminarily purified N-benzenesulfonyl-4- 
benzoylamino-3-(biphenyl-4-ylmethylamino)benzamide (0.393g) was obtained. This was 
altered to 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-phenylbenzimidazole 
(246) (0.270g) through the method of Example 1 83. 
[Physical Characteristics of the Compound (246)] 

^H-NMR (DMS0-d6, 5): 5.70 (2H, s), 7.07 (2H, d, J = 8.2Hz), 7.32 - 7.37 (IH, m), 7.43 
(2H, t, J = 5.7Hz), 7.53 - 7.58 (2H, m), 7.58 - 7.65 (7H, m), 7.68 - 7.72 (IH, m), 7.77 (2H, 
dd, J = 7.5 and 1.5Hz), 7.81 - 7.83 (2H, m), 7.98 - 8.02 (2H, m), 8.22 (IH, s), 12.47 (IH, s). 
IR(KBr): 1690 cm'\ 
mp: 138.5- 139.5 ^C. 



pyridylmethyl)carbamoyl]benzimidazo!e (242) > 

Acetic acid (4ml) and elhanol (Sml) were added lo an N-(2-pyridylmelhyl)-4- 
r ace{ylamino-3-(4Tbenzy^ (0.434g) and the solution' was stirred for 

seven .hours at 90°C. Residuum was obtained by reduced pressure condensation. By adding 
ethyl acetate arid ether to the residuum, crystallization was performed. The crystals were 
separated through filtration, dried and thus, 0.375g of l-(4-benzyloxybenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (242) was obtained. 
[Physical Characteristics of the Compound (242)] 

^H-NMR (DMS0-d6, 5): 2.59 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.01 (2H, s), 5.31 (2H, s), 
6.89 (2H, d, J = 8.7Hz), 6.99 (2H, d, J = 8.6Hz), 7.21 (IH, dd, J = 5.1 and 7.4Hz), 7.29 - 
7.42 (6H,m), 7.62 (IH, br t), 7.65 - 7.75 (3H, m), 7.98 (IH, s), 8.57 (IH, d, J = 4.1Hz). 
JR(KBr): 1640cm"V 
mp: 169.0- 170.0 °C. 

< Example 181; Synthesis of 2-Methyl-l-(3 ,4-methylenedioxybenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimida2ole (243) > 

Acetic acid (2ml) and ethanol (5ml) were added to an N-(2-pyridybnethyl)-4- 
acetylamino-3-(3,4-methylenedioxybenzylamino)benzamide (0.490g) and the solution was - 
stirred for eight hours at 70°C. • The residuum obtained by reduced pressure condensation was 
purified using silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1), and 
crystallization was performed in ethyl acetate. The cr>'stals were separated through filtration, 
dried and thus, 0.270g of 2-methyl-l-(3,4-methylenedioxybenzyl)-6-[(2- 
pyridylmethyl)carbamoyl] benzimidazole (243) was obtained. 
[Physical Characteristics of the Compound (243)] 

'H-NMR(CDCl3,5):2.59(3H,s), 4.78 (2H, d, J = 4.8Hz), 5.28 (2H, s), 5.93 (2H, s), 6.51- 
(IH, d, J = 1.6Hz), 6.55 (IH, dd, J =1.4 and 7.9Hz), 6.72 (2H, d, J = 8.0Hz), 7.22 (IH, dd, J 
= 6,7 and 5.OH2), 7.34 (IH, d, J = 7.7Hz), 7.62 (IH, br t), 7.67 - 7.75 (3H, m), 7.96 (IH, d, 
J=l.lHz), 8.58(lH,d,J = 4.9Hz). 
IR(KBr): 1637 cm'^ - 
mp: 190.5- 192.0 °C. 

< Example 182; Synthesis of 2-Methyl-6-[(2-pyridylmethyl)carbamoyl]-l-[4-( 1,2,3- 
thiadiazole-4-yl)benzyl]benzimidazole (244) > 

By using the method of Example 1 80, 2-methyl-6-[(2-pyridylmethyl)carbamoyl]-l - 
[4-(1^2,3-tliiadiazole-4-yl)ben2yl]benzimidazole (244) (0.33g) was obtained fi-om N-(2- 
pyridyhnethyl)-4-acetylamino-3-[4-(l,2,3-thiadiazole-4-yl)ben2ylamino]benzami (0.50g). 
[Physical Characteristics of the Compound (244)] 

'H-NMR (CDCI3, 5): 2.58 (3H, s), 4.58 (2H, d, J = 5.9Hz), 5.62 (2H, s), 7.24 (IH, dd, J = " 
7.3 and 5.0Hz), 7.28 - 7.33 (3H, m), 7.64 (IH, d, J = 8.4Hz), 7.73 (IH, dd, J = 7.7 and 
1.6Hz), 7.81 (lH,dd, J = 8.4andl.3H2), 8.10 (IH, d, J = 8.2Hz), 8.13 (lH,s), 8.49 (IH, d, 



ylmelhyl)-2-n-propylthiobenzimidazole (239) (0.1 56g) was obtained from 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyI)-2-mercaptobenzimidazole (0.220g), and 
n-propyl iodine (0. 11 7g). ' / ' ; 

' [Physical Characteristics of the Compound (239)] 
'H-NMR (DMS0-d6, 5): 0.97 (3H, t, J = 7:4Hz), 1.76 (2H, q, J = 7.2Hz), 3.29 - 3.36 (2H, 
m), 5.48 (2H,s), 7.24 (2H, d, J = 8.3Hz), 7.35 (IH, t, J = 7.3Hz), 7.44 (2H, t, J = 7.4Hz), 
7.58-7.71 (8H,m), 7.74 (IH, dd, J = 8.5 and 1.7Hz), 7.99 (2H, d, J = 7.7Hz), 8.17 (lH,s), 
12.43 (lH,s). 
IR(KBr): 1690 cm■^ 
mp: 106.0- 111.5 °C. 

< Example 1 78; Sjaitliesis of 6-Benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-n- 
hexylthiobenzimidazole (240) > 

By using the method of Example 175, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-n-hexylthiobenzimidazole (240) (0.2 12g) was obtained from 6- 
benzenesulfonylcarbamoyl- l-(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (0.250g), and 
n-hexyl iodine (0.1 17g). 
^[PH5iicarcKi5ictmsHHWHe1^^ 

'H-NMR (DMS0-d6, 5): 0.82 (3H, t, J = 7.9Hz), 1.19 - 1.33 (4H, m), 1.33 ^1.44 (2H, m), 
1.68 - 1.75 (2H, m), 3.30 - 3.43 (2H, m), 5.48 (2H, s), 7.23 (2H, d, J = 8.2Hz), 7.35 (IH, t, 
J = 7.1Hz), 7.44 (2H, t, J = 7.6Hz), 7.60- 7.75 (9H, m), 8.00 (2H, d, J = 7.7Hz), 8.19 (IH, 
s), 12.44 (IH, s). 
IR(KBr): 1688 cm'^ 
mp: 139.5- 141.0 °C. 

< Example 179; Synthesis of 6-Benzenesulfonylcarbamoyl- l-(biphenyl-4- 
ylmethyl)ben2imidazole (241) > 

A mixture of N-benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide 
(0.400g) and formic acid (2ml) was stirred for three hours at 90°C. The reaction solution was 
concentrated. The crystals which precipitated by adding methanol were separated through 
filtration, dried and thus, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)benzimidazole (241) (0.243 g) was obtained. 
[Physical Characteristics of the Compound (241)] 

'H-NMR (DMS0-d6, 5): 5.60 (2H, s), 7.35 (IH, t, J = 7.2Hz), 7.39 (2H, d, J = 8.2Hz), 7.44 
(2H,t, J = 7.6Hz), 7.61- 7.77 (9H,m), 8.00 (2H, d, J = 7.7Hz), 8.26 (IH, s), 8.66 (IH, s), 
12.5 (lH,s). 
IR(KBr): 1683 cm"\ 
mp: 141.5- 143.6 °C. 

< Example 1 80; Synthesis of l-(4-Benzyloxybenzyl)-2-methyl-6-[(2- 



[Physical Characierislics of ihe Compound (236)] 

'H-NMR (DMS0-C16, 5): 1 .26 (6H, d, J = 6.SHz), 3.25 - 3.40 (IH, m), 5.5S (2H, s), 7.09 
(2H, d, J = S:3H2)/ 7.32-7:37 (4H, m), 7.43 (2H, t, J = 7.5Hz), 7.48 (IH, d, J = S.4H2), 
7.5S - 7.64*(4H; m); 7.79 - 7.S3 (3H, m), 7.95 (IH, s). 
IR(Nujol): 1592 cm*V 

Mass(FAB): ni/e548(M+l). V 
mp: 310.1 -312.7 °C. 

< Example 175; S>Tithesis of 6-Benzenesulfonylca^ban■loyl-l-(biphenyl-4-ylmethyl)-2- 
methylthiobenzimidazole (237) > 

20% potassium hydroxide aqueous solution, (0.323g), water (2ml), and subsequently 
methyl iodine (0.1 23g) were added to a methanol (5ml) solution of 6- . 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (0.3 1 Og). The 
solution was stirred for t\N'o hours at room temperature. The acidity was adjusted to pH 5 - 6 
with 10% hydrochloric acid. Precipitated crystals were separated through filtration, dried and 
thus, 6-benzenesulfonylcarbamoyM -(biphenyl-4-ylmethyl)-2-methylthiobenzimidazole (237) 
(0.28 Ig) was obtained. 

[Physical Characteristics of the Compound (237)] 

'H-NMR (DMS0-d6, 5): 2.75 (3H, s), 5.48 (2H, s), 7.25 (2H, d, J = 8.3Hz), 7.35 (IH, t, J = 
7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (7H, m), 7.68 -7.75 (2H, m), 7.82 - 7.99 (2H, 
m), 8,19 (lH,d, J- 1.6Hz), 12.43 (lH,s). 
IR(KBr): 1685 cm*^ 
mp: 218.8- 220.4 °C. 

< Example 176; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-, 
ethylthiobenzimidazole (238) > 

By using the method of Example 175, 6-ben2enesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-ethylthioben2imidazole (238) (0.225g) was obtained from 6- 
benzenesulfonylcarbamoyl-l-(biphenyI-4-ylmethyl)-2-mercaptoberizimida2ole (0.240g), and 
ethyl iodine (0.117g). 

[Physical Characteristics of the Compound (238)] 

^H-NMR (DMS0-d6, 5): 1.39 (3H, t, J = 7.3Hz), 3.37 (2H, q, J = 7.3Hz), 5.47 (2H, s), 7.24 
(2H,d,J = 8.1Hz), 7.35 (lH,t, J = 7.1Hz), 7.44 (2H, t, J = 7.6Hz), 7.57 - 7.68 (8H, m), 7.75 
(IH, d, J= 8.4Hz), 7.98 (2H, d, J = 7.5Hz), 8.15 (IH, s), 12.43 (IH, s). 
IR(KBr): 1686 cm*\ 
mp: 125.5- 129.5 °C. 

< Example 177; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-yknethyl)-2-n- 
propylthiobenzimidazole (239) > 

By using the method of Example 175, 6-ben2enesulfonylcarbamoyl-l-(biphenyl-4- 



;(2H, t, J = 7.6H2), 7.43 (2H, t, J - 7.4H2), 7.52 - 7.66 (7H, m), 7.75 (1H, d, J = S^SHz), 7.95 
(2H,d,J = 7.6Hz), 8.15(1 H,s), 1 2.45(1 H,s). ' /: 

IR(KBr): 16S8cm*^ ^ ' . : ^ 

mp: 112.0-117.5 °C. — 

< Example 1 72; Synthesis of 6-Benzenesulfonylcarbanioyl-l-(biphenyl-4-ylmethyI)-2- 
chloromelhylbenzimidazole (234) > 

By using the method of Example 170, 6-benzenesulfonyIcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-chloromethylbenzimidazole (234) (0.1 93g) was obtained from N- 
benzenesulfonyI-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.300g), triethylamine 
(0.060g), and chloroacetyl chloride (0.1 02g). 
[Physical Characteristics of the Compound (234)] 

'H-NMR (DMS0-d6, 5): 5.10 (2H, s), 5.71 (2H, s), 7.23 (2H, d, J = 8.3Hz), 7.23 (2H, d, J = 
8.3Hz), 7.35 (IH, t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (6H, m), 7.69 (IH, t, J= 
7.5Hz), 7.75 - 7.81 (2H, m), 7.98 - 8.01 (2H, m), 8.16 (IH, s), 12.52 (IH, s). 
IR(KBr): 1700 cm'V 
mp: 220.5- 223.5 X. 



< Example 173; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-yhnethyl)-2- 
methoxymethylbenzimidazole (235) > 

By using the method of Example 170, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- . 
ylmethyl)-2-methoxymethylbenzimidazole (235) (0. 1 83g) was obtained from N- 
ben2enesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g), triethylamine 
(0.1 15g), and methoxyacetyl chloride (0.13 Ig). 
[Physical Characteristics of the Compound (235)] 

^H-NAIR (DMS0-d6, 5): 3.31 (3H, s), 4.72 (2H, s), 5.63 (2H, s), 7.23 (2H, d, J =.8.3Hz), 
7.35 (IH, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.65 (6H, m), 7.70 (IH, t, J= 7.5Hz), 
7.72 - 7.79 (2H, m), 7.98 - 8.01 (2H, m), 8.18 (IH, s), 12.50 (IH, s). 
IR(KBr): 1690 cm"^ 
mp: 195.0 - 198.0 °C. 

< Example 174; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-i- 
propylbenzimidazole Potassium Sah (236) > 

By using the method of Example 170, N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.400g), triethylamine (0.080g), and isobutyryl chloride (0.121g) 
were reacted as source materials. The preliminarily purified material was dissolved in a 
mixture solvent of meth^ol and 20% potassium hydrogencarbonate aqueous solution. The 
solution's acidity was adjusted to pH 7 with 10% hydrochloric acid. Precipitated crystals 
were foimd to be 6-benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-i- 
propylbenzimidazole Potassium Salt (236) (0.1 67g). 



[Physical Characteristics of the Compound (23 1)] 

'H-NMR (DMS0-d6, 5): 5.32 (2H, s), 6.77 (2H, s), 7.05 (IH, d, J - S.SHz), 7.21 (2H, d, J = 
8.3Hz), 7.3.1-:7.38'(4H,m), .7.43(2H,t, J = 7.5Hz), 7.58 - 7.65 (6H, m), 7.79 - 7.82 (2H; 
m). 

IR(KBr): 1684 cm'V 
Mass(FAB): ni/e483(M+l). 
mp: 352.5 - 355.0 X. 

< Example 170; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
propylbenzimidazole Potassium Salt (232) > 

Triethylamine (0.060g) and but>TyI chloride (0.084g) were added to an N,N- 
dimethylformamide (2ml) solution of N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
yImethylamino)benzamide (0.300g). The solution was stirred for 1.5 hours at room 
temperature. The reaction solution was purified of itself using silica gel column 
chromatography Chloroform and N-benzenesulfonyl-3-(biphenyl-4-ylmethylamino)-4- 
but)'Tylaminobenzamide (0.250g) was obtained. Methanol (5ml) and 35% hydrochloric acid 
(0.50g) were added to this and the solution was stirred for three hours at 60°C. The reaction 
was halted by adding 20% potassium hydrogencarbonate. Extraction was performed with 
ethyl acetate and water. An organic layer was concentrated and the formed material was 
dissolved in a small amount of chloroform. By adding ether, crystallization was performed. 
The crystals were separated through filtration, dried and thus5.6-benzenesulfonylcarbamoyl- 
l-(biphenyl-4-ylmethyI)-2-n-propylbenzimidazole Potassium Salt (232) (0.1 57g) was 
obtained. 

[Physical Characteristics of the Compound (232)] 

'H-NMR (DMS0-d6, 5): 0.95 (3H, t, J = 7.4Hz), 1.77 (2H, q, J = 7.5Hz), 2.82 (2H, t, J = ■ 
7.5Hz), 5.55 (2H, s), 7.11 (2H, d, J = 8.2Hz), 7.32- 7.38 (4H, m), 7.43 (2H, t, J = 7.5Hz), 
7.47 (IH, d, J = 8.4Hz), 7.58 - 7.64 (4H, m), 7.79 - 7.83 (3H, m), 7.96 (IH, s). 
IR(Nujol): 1592 cm-^. 
Mass(FAB): m/e548(M+l). 
mp: 279.0- 282.0 X. 

< Example 171; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
butylbenzimidazole (233) > 

By using the method of Example 170, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
yhnethyl)-2-n-butylben2imidazole (233) (0.232g) was obtained from N-ben2enesulfonyl-4- 
amino-3-(biphenyl-4-yhiiethylamino)ben2aniide (0.400g), triethylamine (0.080g), and 
oxtanoyl chloride (0.1 70g). 
[Physical Characteristics of the Compound (233)] 

^H-NMR (DMS0-d6, 5): 0.79 (3H, t, J = 7.3Hz), 1.12-1.24 (6H, m), 1.24-1.31 (2H, m), 
1.66-L73(2H,m), 2.84 (2H, t, J = 7.6Hz), 5.58 (2H, s), 7.14 (2H, d, J = 8.1Hz), 7.34 



Table 2 



Dose (mg/kg) 


H>T50glycemia Inhibitory Effect (%) 


Compound (177) 


30 


34.5 


Compound (163) 


30 


72 


Compound (172) 


10 


70-80 



, Potential for Industrial Applications 

New benzimidazole derivatives and pharmaceutically acceptable salts thereof have 
been provided. These compounds and salts thereof have h ypoglycemia or P DE5 jnhib itory 
effects, and are useful as pharmaceuticals to treat impaired glucose tolerance, diabetes (type 
II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic 
retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, Rabson- 
Mendenhall syndrome, repUconism, Kobberling-Dunnigan syndrome, Seip syndrome, 
Lawrence syndrome, Gushing' s syndrome, acromegaly), hyperlipemia, atherosclerosis, angio 
cardiopathy (angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized 
by anomalous saccharometaboUsm, such as eating disorder), or hypertension; or angina 
pectoris, high blood pressure, puhnonary hypertension, congestive cardiac failure, 
glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial mellitus (e.g., 
nephropathy induced by FK506 or cyclosporine), renal failure, angiostenosis (for example, 
after percutaneous transluminal angioplasty), telangiosis, cerebral apoplexy chronic 
reversible atresia (e.g., bronchitis and asthma (chronic asthma, allergic asthma)), allergic 
rhinitis, urticaria, glaucoma, diseases characterized by entero dyskenesia (for example, 
hypersensitive anaphylaxis), impotence (e.g., organic impotence, psychic impotence), 
diabetic compUcations (e.g., diabetic * gangrene, diabetic arthropathy, diabetic 
glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic cataract, diabetic 
retinopathy), nephritis, carcinoma cachexia, or post-PCTA restenosis, and so forth. 



Five-week-old male mice of C57BL^sJ-dbm db+/db+ and C57BL'DsJ-dmb +ia/-fm 
(Jackson Laborator)') were purchased. After two to three weeks of an introduction period, 
they were used for the experiments. . . 

Test Materials Preparation 

Test compounds were mixed with powder feed (CD-2, Japan Clea) using a mortar. 
The mixture ratios were determined based on the amounts of feed consumption by the mice 
as 0.1% for lOOmg/kg, 0.03% for 30mg/kg and O.01% for lOmg/kg. Each group was fed 
twice a week. The amounts of given feed and leftover feed were recorded and the differences 
were calculated as the amounts of feed consumption. 

Test Schedule 

After the male db/db mice were divided into groups based on body weight, glycemia 
level, and triglyceride concentration in the plasma, the feed mixed with the test compounds 
were given to the mice for 14 days. (The test period was conducted between mice at 8 weeks 
of age to 10 weeks of age). In the morning of the seventh and fourteenth days, blood samples 
were taken jfrom the venous plexus in the eye sockets using heparinized glass capillary tubes 
(Chase Heparinized Capillary Tubes). Plasma fractions were obtained through centrifuge. 
Test items were the glycemia level, plasma triglyceride concentration, and plasma insulin 
concentration on the day before the first test day and the fourteenth day, and the glycemia 
level and pilasma triglyceride concentration on the seventh day. Body weight was measured 
on the day before the first test day, seventh and fourteenth day. After taking blood samples, 
the mice were slaughtered using a CO2 gas. 

Measurement Methods ^. 

For a glycemia level measurement, 10 - 15|il of the plasma was used. The 
measurements were performed utilizing the glucose oxidation enzyme method (Glucose CII - 
Test Wakou, Wakou Jnim Yaku). For a plasma triglyceride concentration measurement, 10 
1 5|il of the plasma was used. The measurements were performed utilizing the GPO-p- 
chlorophenol method (Triglyceride G - Test Wakou) or the GPO-DAOS method 
(Triglyceride E - Test Wakou). The above measurements were performed immediately after 
blood samples were taken. For a plasma insulin concentration measurement, 20^1 of the 
plasma was used. The measurements were performed utilizing the antigen method 
(Phadesephinslin RIA kit, Kabi Pharmacia). 

Results 

The reduction rates in the glycemia level and plasma triglyceride concentration in 
the groups in which the test compounds were given were obtained when the differences " 
between the reference group of db/db mice and +/+ mice in the glycemia level and in plasma 
triglyceride concentration were set at 100%. The results are shown in Table 2 below. 



. ppuredjnlo ihese Nvell^^^^^^^^^ \\'as performed in the incubator (37°C, 

5%C02)for4to5days.. ......... 

Measurements of Triglyceride (TG) and Protein 

The 24-well plate was taken out of the incubator 4 to 5 days after the test compound 
and insulin solutions were placed in it. After the plate was tilted and the culture medium was 
discarded, the remaining culture medium was absorbed using paper towel and was 
completely removed. Then, extraction was performed twice, using isopropyl alcohol, and the 
TG measurement was perfomied using the TG measurement kit (the acetyl-acetone method) 
(measurement wavelength: 410nm). Subsequently, after evaporating all of alcohol from the 
plate on which the extractions had been completed using the isopropyl alcohol, 400^1/well of 
the O.IH NaOH solution was placed in the wells. The plate was left at room temperature for 
30 minutes and the cells were dissolved. A 50fal sample was taken fi-om each of these 
solutions and placed into tubes. Moreover, 2.5ml of a solution, v^hich is the Bio-Rad protein 
assay reagent diluted 5 fold with distilled water; was added to each tube. The sample 
solutions were stirred well and protein measurements were performed (measurement 
wavele n gth: 595nm) usin g the spectro photom et er. j_ 



Results . ^ . ' 

The TG accumulation promotion effect of the test compound was obtained, wherein 
the TG accumulation promotion effect of a reference compound, IxlO'^M pioglitazone, was 
set at 100%, and the test compound (-) and insulin (+) set at 0%. The results are shown in 



Table 1 below: 




Table 1 




Concentration (M) 


TG accumulation promotion effect (%) 


IxlG-^ 


38.2% 



< Test Example 2; Hypoglycemia Inhibitory Effect using db/db Mouse > 
Tested Compound 

6-Ben2enesulfonylcarbamoyl-2-cyclopropyl-l-(2-fluorobenzyl)benzimida2ole (177) 
6-Ben2enesulfonylcarbamoyl-l -(2-chlorobenzyl)-2-methylbenzimidazole (1 63) 
l-(Biphenyl-4-yhnethyl)-6-(l-butanesulfonylcarbamoyl)-2-methylbenzimidazole (172) 



Animal 



Preparation of 3T3-L1 Cells ; . . .. 

3T3-L1 cells which were.in a stage just prior to confluency were prepared in a F75 
flask. The culture medium was removed. ; They were washed twice using 5nil of the PBS(-). 
The cells were stripped using the EDTA-tr>T3sin solution. Then, 1 -ml/tube of the culture 
medium was added and the cells were suspended. The suspension was collected in a 50ml 
centrifuge settlement tube and the tube was centrifiigalized at lOOOrpm for five minutes. The 
cells settled and the supernatant was removed. The cells were resuspended in a 20ml culture 
medium and the cell population w^as counted. Adjustments were made so that the cell 
concentration became 6x10"* cells/ml. Then, the suspension was divided and poured 1ml by 
1ml into each receptor of the 24-well plate. The sample of this condition was incubated in 
the incubator for two days (37°C and 5%C02). 

Preparation and Addition of Dexamethasone and IB MX 

Using DMSO, a solution of ImM dexamethasone + 500mM IBMX was prepared. 
Furthermore, the solution was diluted 1000 fold with the culture medium. Thus, a solution of 
1 |j.M dexamethasone -f 0.5mM IBMX was prepared. At the same time, DMSO was diluted 
using the culture medium, and a 0. 1 % DMSO solution was also prepared. 

Next, the 24-well plate carrying the incubated 3T3-L1 cells was taken out of the 
incubator. The confluency of the cells were confirmed under an inspection magnification 
glass. The culture medium was removed through suction. In each of two wells on the 24- 
well plate, 1ml of the 0.1% DMSO solution was poured, and in each of the remaining 22 
wells, 1ml of the solution of IjxM dexamethasone + 0.5mM IBMX was poured. With such a 
state, incubation was performed for one day in the incubator (37°C, 5% CO2). 

Preparation and Application of the Test Compound and Insulin 

The test compound was diluted to IxlO'^M, IxlO'^M, and lxlO"^M wdth DMSO. 
Then, each of these was diluted 500 fold to prepare a 2xl0'^M, 2xlO'^M, and 2xlO*^M 
solution. At the same time, a 0.5% DMSO solution was prepared. lOOjaM (in 02% bovine 
serum alubumin (BSA) and 3mM HCl) insulin was prepared beforehand and stored at -80°C. 
For preparation, the insulin was left to thaw by itself and then was diluted 50,000 fold with 
the culture medium to 2nM. 

Next, the 24-well plate, on which dexamethasone and IBMX had been placed the 
previous day, was taken out of the incubator. After confirming that the addition of 
dexamethasone and IBMX caused morphological changes in the cells, the culture medium 
was removed through suction. Then, 500^1 of the 0.2% DMSO solution and the culture 
medium were poured into each of the two wells in which the 0.1% DMSO solution had been 
placed the previous day. (This is necessary in order to examine the conditions of the cells at 
this time.) As for the remaining 22 wells (in which the solution of 1 p-M dexamethasone + 
0.5niM EBMX w^as placed), after placing 500|ii/well of the 2.0% DMSO solution (2 wells) 
and 500 jal/well of the test compound (20 wells), 500)al/well of the insulin solution was 



Representative compounds from the compounds of the present invention were 
chosen for testing its phannacological properties. 

< Test Example 1; Triglyceride (TG) Accumulation Promotion Effect in 3T3-L Cells 
(Preadipoc>1es) > 

Tested Compound 

6-Benzenesulfonylcarbamoyl-2-cyclopropyl-l-(2-fluorobenzyl)benzimidazole 



4 . Water bath: TAITEC Personal- 11 

5 . Spectrophotometer: ^ Shibazu Ultraviolet Visible Spectrophotometer UV-1 60A 

6 24-well Plate: Iwaki Glass Coming 



Reagents ' 

1 Culture medium: Dulbecco Minimum Essential Medium (MEM) 

+ 5% fetal calf serum, (PCS) 

2 PBS (-): A solution with the below composition: 



2 



3 



Test 



Equipment 

Centrifuge: TOMYLC-122 
Incubator: ESPEC BNA-121D 
Mixer: Automatic Labo-Mixer 



NaCl 



KCl 



0.8 g/1 
0.2 



.Na2HP04 1.15 
KH2PO4 0.2 
3 EDTA - trypsin solution: 0.02% EDTA + 0.25% trypsin/PBS(-) 



4 Dexamethasone: manufactured by Sigma 

5 EBMX (3-isobutyl- 1 -methylxanthine: manufactured by Sigma 

6 Insulin: manufactured by Sigma 

7 DMSO (Dimethylsulfoxide): manufactured by Wakou Junn Yaku 

8 TG measurement kit • 



Triglyceride-Test Wakou (the acetyl-acetone method): 



manufactured by Wakou Jtmn Yaku 



9 0. IN NaOH solution: 



obtained by diluting a IN NaOH solution 10 times with distilled water. 



1 0 . Bio-Rad protein assay reagent: manufactured by Bio-Rad 

1 1 Bovine alubumin: manufactured by Sigma 



Test Method 



dichlorobenzyIamino)ethyibenzoate, which was obtained in Rroduction;ExampIe 65, and 

tetramethoxvTOelhane (2.60g). ■ . 

[Physical Characteristics of the Compound (3S3)] . [I; . C: r 

'H-NMR (DMS0-d6, 5): 1.27 (3H, t, J = 7.1Hz), 4.24 (2H, q,U: = .7nHz), 5.12 (2H, s), 
7.04(lH,d, J = S.4Hz), 7.12 (IH, d, J = 8.2Hz), 7.37 (IH, dd; J = 2.1 and S.4Hz), 7.51 (IH, 
s), 7.67 - 7.72 (2H, m), 11.37 (IH, br s). 

< Example 320; Synthesis of 6-Ethoxycarbonyl-2-metliyl-l-[3-(4-brompisoquinolyl)methyl] 
benzimidazole (384) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (384) (0.3bg) was obtained from 4-acetyIamino-3- 
amino-ethylbenzoate (0.87g), sodium carbonate (0.53g), sodium iodide (0.1 Sg) and 4-bromo- 
3-bromomethyHsoquinoline (0.87g). ' - - 

[Physical Characteristics of the Compound (384)] 

*H-NMR (DMS0-d6, 5): 1 .26 (3H, t, J - 7.0Hz), 2.59 (3H, s), 4.24 (2H, q, J = 7.0Hz), 
5.93(2H,s), 7.61 (lH, d, J = 8.4Hz), 7.75 - 7.80 (2H, m), 7,99 (IH, m),- 8.03 (IH, s), -8.13 
(lH,d,J = 8.1Hz), 8.23(lH,d,J = 8.5Hz), 9.12 (lH,s). 

< Example 321; Synthesis of 6-Carboxy-2-methyl-[3-(4-bromoisoquinolyI)methyl] 
benzimidazole (385) > 

By using the method of Example 53, 6-carboxy-2-methyl-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (385) (0. 1 1 8g) was obtained ffom 6- 
ethoxycarbonyl-2-methyl-l-[3-(4-bromoisoquinolyl)methyl]benzimida2ole (0.290g). This 
material was immediately used for the following reaction. , 

< Example 322; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l -[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (386) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-[3- 
(4-bromoisoquinolyl)methyl]benzimidazole (386) (0.075g) was obtained from 6-carboxy-2- 
methyl-l-[3-(4-bromoisoquinolyl)methyl]benzimidazole (0.1 1 Ig), N,N'-carbonyldiimidazole 
(0.097g), 1-butanesulfonamide (0.082g) and diazabicycloundecene (0.09 Ig). 
[Physical Characteristics of the Compound (386)] • 

^H-NMR (DMS0-d6, 5): 0.81 (3H, t, J = 7.4Hz), 1.35 (2H,m), 1.62 (2H,m), 2.54 (3H, s), 
3.46 (2H,-t, J = 7.5Hz), 5.91 (2H-s), 7.63 (IH, d, J = 8:5Hz), 7.76 (IH, dd, J = 8.5 and 
1.4Hz), 7.79 (IH, t, J = 7.6Hz), 8.00 (IH, t, J = 7.9Hz), 8.08 (lH,t, J= l.lHz), 8.13 (IH, d, 
J = 8.2Hz), 8.24 (IH, d, J = 8.5Hz), 9.11 (IH, s), 11.81 (IH, brs). 
IR(Nujol):. 1678cm'\ ' 
mp: 258 -259°C. 

Mass(FAB): m/e515, 517(M+1). ' ' 



[Physieal Characteristics of the Compound (3Sp)] . . . . : ^ ... L 

^H-NMR(DMSO-d6,5)- L27 (3H, t, J = 7.IH2), 2.62 (3H,s), 4.26 (2H, q, J - 7.1Hz), 
5.85 (2H, s), ,7.35:(1H, d, J - S.5Hz), 7.5.8 (IH, m), 7.63 (IHv d,:J = 8.4Hz),' 7.73 (IH, m),. 
7.7S(lH,dd, J= 1.3 andS.4Hz), 7.86 (IH, d, J = 8.4Hz), 7.95 (IH, d, J = S.OHz), 8.14 (IH, 
s), S.36(lH,d, J- 8.5HZ). 

< Example 317; Synthesis of 6-Carboxy-2-methyl-(2-quinolylmethyl)benzimidazole (381) > 

By using the method of Example 53, 6-carboxy-2-methyl-(2- . 
quinolylmethyl)benzimida2ole (381) (0.46g) was obtained from 6-ethoxycarbonyl-2-methyl- 
1 -(2-quinolylmethyl)benzimidazole (0.85g) 
[Physical Characteristics of the Compound (381)] 

'H-NMR (DMS0-d6, 6): 2.62 (3H, s), 5.83 (2H, s), 7.35 (IH, d, J = 8.5H2), 7.57 (lH,m), 
7.60(lH,d, J-8.5Hz), 7.72 (IH, t, J = 7.6Hz), 7.77 (IH, d, J = 8.4Hz), 7.86(lH,d,J = 
8.4Hz), 7.94 (lH,d, J = 8.1Hz), 8.11 (lH,s), 8.35 (IH, d, J = 8.5Hz). 

< Example 3 1 8; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l-(2- 
quinolylmethyl)ben2imida2ole (382) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-(2- 
quinolylmethyl)benzimidazole (382) (0.088g) was obtained from 6-carboxy-2-methyl-l-(2^ 
quinolylmethyl)benzimidazole (0.222g), N,N'-carbonyldiimidazole (0.1 95g), 1- 
butanesulfonamide (0. 1 65g) and diazabicycloundecene (0. 1 83g). , 
[Physical Characteristics of the Compound (382)] 

'H-NMR (DMS0-d6, 5): 0.82 (3H, t, J = 7:3Hz), .1.36 (2H, m), 1.64 (2H, m), 2.61 (3H, s), 
3.48(2H,t,J-7.4H2), 5.82 (2H, s), 7.32 (IH, d, J = 8.5Hz), 7.58 (lH,m), 7.65 (lH, d, J = 
8.5Hz), 7.73 (IH, t, J = 7.6Hz), 7.78 (IH, m), 7.87 (IH, d, J= 8.5Hz), 7.95 (IH, d, J = 
8.1Hz), 8.23 (lH,s), 8.37 (IH, d, J = 8.5Hz), 11.86 (IH, brs). 
IR(Nujol): 1684cm"^ 
mp: 185.5 - 187.5°C. 

< Production Example 65; Production of 4-Amino-3-(2,4-dichlorobenzylamino)ethylbenzoate 
> 

By using the method of Production Method 63, a preliminarily purified material of - 
4-aiiiino-3-(2,4-dichlorobenzylamino)ethylbenzoate was obtained froni 3-(2,4- 
dichlorobeiizylamino)-4-nitro-ethylbenzoate (1.40g). This material was immediately used for 
the following reaction. 

< Example 319; Synthesis of 1 -(2,4-Dichlorobenzylamino)-2-hydroxy-6- 
ethoxycarbonylbenzimidazole (383) > ~ 

By using the method of Example 315, l-(2,4-dichlorobenzylamino)-2-hydroxyr6- 
ethoxycarbonylbenzimidazole (383) (0.400g) was obtained from 4-amino-3-(2,4- 



< Production Example 64; Production of N-l-Bulanesulfonyl-4-aminor3-(2,4-,.^., 
dichlorobenzylamino)benzaniide > :l::orob j.>.;y.;;;aMK')U . , 

N-l-butanesulfonyl-3-(2,4-dichlorobenzylaniino)-4-nitroben2anlide (O.SOSg) was 
added to a mixture of sodium hydrosulfite (1.32g), ethanol (1ml), tetrahydrofuran (Inil) and 
water (1ml) at room temperature. The solution was refluxed by heating for 40 minutes. The 
soh^ent was removed through evaporation under reduced pressure. Water was added to the 
residuum, and precipitated solids were collected and dried. These were washed with a mixed 
solution of methanol (10ml) and water (3ml), dried, and thus, N-l-butanesulfonyl-4-amino-3- 
(2,4-dichlorobenzylamino)benzamide (0.220g) was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (DMS0-d6, 5): 0.93 (3H, t, j = 7.4Hz), 1.45 (2H, m), 1.83 (2H, m), 3.57 (2H, 
m), 5.45 (2H, s), 6.36 (IH, d, J = 8.2Hz), 7.11 (IH, d, J = 8.3Hz), 7.51 (lH, s), 7.75 (IH, 
d), 7.79 (IH, d), 7.88 (lH,s). 

< Example 315; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
hydroxybenzimidazole (379) > 

A mixture of N-l-butanesulfonyl-4-amin6-3-(2,4-dichloroben2ylamino)benzamide 
(0.220mg), tetramethoxymethane (0.3ml) and acetic acid (2.0ml) was stirred for four hours at 
60°C. The acetic acid was removed through evaporation under reduced pressure. Extraction 
was performed in chloroform and water. By concentrating the chloroform layer, a residuum 
was obtained. Methanol (4.0ml) and 36% hydrochloric acid (4 drops) were added to the 
residuum, and the solution was stirred for two hours at 60°C. It was neutralized with a 
saturated sodium hydro gencarbonate aqueous solution. Precipitated crystals were washed .\ 
with water, dried and thus, 6-(l-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- ^ 3 
hydroxybenzimidazole (379) (0.207g) was obtained. 
[Physical Characteristics of the Compound (379)] 

^H-NMR.(DMSO-d6,5): 0.83 (3H, t, J = 7.3Hz), 1.36 (2H, m), 1.61 (2H,m), 3.40 (2H, 
m), 5.08 (2H,s), 6.94 (IH, d, J = 8.3Hz), 7.11 (IH, d, J = 8.2Hz), 7.36 (IH, dd, J = 2.0 and 
8.4Hz), 7.58 (lH,s), 7.68 -7.73 (2H,m), 11.47 (IH, br s), 11.77 (IH, br s). 
IR(Nujol): I689cm"^ 
mp: 254-256°C. 
Mass(FD): m/e455(M). 

< Example 316; Synthesis of 6-Ethoxycarbonyl-2 -methyl- l-(2-quinolyliTiethyl) 
benzimidazole (380) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l -(2- 
quinolyhnethyl)benzimidazole (380) (0.87g) was obtained from 4-acetylamino-3-amino- " 
ethylbenzoate (2.22g), sodium carbonate (1 .27g), sodium iodide (0.45g) and 2- 
bromomethylquinoline (0.56g). 



IR(Niyol): . 1682cm;*. . . , ,1 . • 

mp: 224.1 -229.S^C. 

< Production Example 61; Production of N-l-Butanesulfonyl-3-ac^^^ ^ 
njtrobenzamide > 

By using the method of Production Example 28, N-l-butanesulfonyl-3-acetylamino- 
4-nitrobenzamide (6.30g) was obtained from 3-acetylaniino-4-nitro-ben2oic acid (5.15g), 
N,N'-carbonyldiimidazole (5.59g), 1-butanesulfonamide (4.73g) and diazabicycloundecene 
(5.25g). 

[Physical Characteristics of Compound] 

*H-NMR (DMS0-d6, 5): G.87 (3H, t, J = 7.4Hz), 1.40 (2H,m), 1.68 (2H,m), 2.07 (3H, s), 
3.51 (2H, t), 7.83 (IH, dd, J = 1.8 and 8.5Hz), 8.03 (IH, d, J = 8.5Hz), 8.07 (IH, d, J = 
1.8Hz), 10.43 (lH,sX 12.64 (lH,brs). 

< Production Example 62; Production of N-l-Butanesulfonyl-3-amino-4-nitrobenzamide > 

A mixture of N-l-butanesulfonyl-3-acetylamino-4-nitrobenzamide (6.30g), 10% 
sodium hydroxide aqueous solution, ethanol (300ml) and water was stirred for four hours at 
room temperature and subsequently for three hours at 50°C. After removing the solvent 
through evaporation down to half of the original volume, its acidity was adjusted to pH 2 
with 10% hydrochloric acid. Precipitated crystals were collected, dried imder reduced 
pressure, ahd thus, N-l-butanesulfonyl-3-amino-4-iiitrobenzamide (5.22g) was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (DMS0-d6, 5): 0.87 (3H, t, J = 7.4Hz), 1.40 (2H, m), 1.66 (2H, m), 3.49 (2H, 
m), 6.99 (lH,dd, J =1.8 and 9.0Hz), 7.49 (IH, d, J = 1.8Hz), 7.55 (2H, br s), 8.04 (IH, d, 
J = 9.0Hz), 12.28 (lH,brs). 

< Production Example 63; Production of N-l-Butanesulfonyl-3-(2,4-dichlorobeiizylainino)-4- 
nitrobenzamide > 

A methanol (10ml) solution of N-l-butanesulfonyl-3-amino-4-nitfobenzamide 
(1.1 Og), sodiimi iodide (0.273g), potassium carbonate (1 .54g) and 2,4-dichlorobenzyl 
chloride (2.17g) was stirred for 24 hours at 60°C. Furthermore, 2,4-dichlorobenzyl chloride 
(2.00g) was added and the solution was heated for 36 hours at 60°C. Ethyl acetate and a 
saturated sodium hydrogencarbonate aqueous solution were added and N-l-butanesulfonyl-3- 
(2,4-dichlorobenzylamino)-4-nitrobenzamide was extracted in the aqueous layer. The 
organic layer was concentrated and thus, N-l-butanesulfonyl-3-(2,4-dichlorobenzylamino)-4- 
nitrobenzamide (0.885g) was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (DMS0-d6, 5): 0.81 (3H, t, J = 7.3Hz), 1.29 (2H, m), 1.49 (2H, m), 2.97 (2H, " 
m), 4.66 (2H, d, J = 6.0Hz), 7.22 (IH, d, J = 8.9Hz), 7.27 (IH, s), 7.31 (IH, d, J - 8.4Hz), 
7.37 (IH, d, J = 8.3Hz), 7.65 (IH, s), 8.04 (IH, d, J = 8.9Hz), 8.57 (IH, t). 



2.56 (3H,s), 3.52(2H,l, J = 7.6H2), 5.55 (2H, s), 7.15 (2H, d, J = S.2Hz), 7.22.(2H,s), 
7.26 (IH, t, J = 7.4Hz), 7.36 (2H, t, J = 7.6Hz), 7.57 (IH, d, J = 7;3Hz), 7.5S (IH, d, J = 
8.2Hz), 7.66(lH,d, J = 8.5Hz), 7,80 (IH, d, J = 8.4Hz), 8.24 (l^s), 1 1.93 (IH, brs). , : 
IR(Nujol): 1680cm'V 
mp: 140.3- 143.4°C. 

< Example 312; Synthesis of 1 -(Dibenzofuran-2-ylmethyI)-6-ethoxycarbonyl-2- 
melhylbenzimidazole (376) > 

By using the method of Example 263, l-(dibenzofuran-2-ylmethyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (376) (0.47g) was obtained from 4-acetylamino-3- 
amino-ethylbenzoate (0.4S0g), sodium carbonate (0.274g), sodium iodide (0.097g) and 2- 
bromomethyldibenzofuran (0.56g). 
[Physical Characteristics of the Compound (376)] 

.^H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.1Hz), 2.62 (3H, s), 4.36 (2H, q, J = 7.1Hz), 5.54 
(2H,s), 7.19(2H,dd,J=1.6and8.5Hz), 7.32 (IH, t, J = 7.6Hz), 7.43 - 7.59 (4H, m), 7.76 
(lH, d, J = 8.4Hz), 7.85 (lH,d, J = 7.1Hz), 8.00 (IH, dd, J = 1.3 and 8.4Hz), 8.07 (IH, d, J 
= 1.2Hz).. 

< Example 313; Synthesis of 6-Carboxy-l-(dibenzofiiran-2-ylmethyl)-2- 
methylbenzimidazole (377) > 

By using the method of Example 53, 6-carboxy-l-(dibenzofuran-2-ylmethyl)-2- 
methylbenzimidazole (377) (0.336g) was obtained from 6-ethoxycarbonyl-2- 
methylbenzimidazole (0.46g). 
' [Physical Characteristics of the Compound (377)] 

^H-NMR (DMS0-d6, 5): 2.63 (3H, s), 5.71 (2H, s), 7.27 (IH, d, J = 8.5Hz), 7.36(lH,t,J : 
= 7.5Hz), 7.50 (IH, t), 7.61 - 7.68 (3H, m), 7.78 (IH, d, J = 8.3Hz), 7.97 (IH, s), 7.07 - . 
8.11 (2H,m). 

< Example 314; Synthesis of l-(Dibenzofuran-2-ylmethyl)-6-(l-butanesulfonylcarbamoyl)- 
2-methyIbenzimidazole (378) > 

By using the method of Example 98, l-(dibenzofuran-2-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (378) (0.249g) was obtained from 6- 
carboxy-l -(dibenzofiiran-2-ylmethyl)-2-methylbenzimidazole (0.255g), N,N'- 
carbonyldiimidazole (0.1 97g), 1 -butanesulfonamide (0.1 67g) and diazabicycloundecene 
(0.185g). 

[Physical Characteristics of the Compound (378)] 

^H-NMR (DMS0-d6, 5): 0.81 (3H, t, J = 7.4Hz), 1.36 (2H,m), 1.65 (2H,m), 2.60 (3H, s), 
3.50 (2H, t, J = 7.7Hz), 5.69 (2H, s), 7.29 (IH, dd, J = 1.96 and 8.7Hz), 7.34 -7.38 (IH, m)," 
7.48- 7.52 (lH,m), 7.63 - 7.68 (3H, m), 7.81 (IH, dd, J = 1.7 and 8.5Hz), 8.00(lH,d,J = 
1.4Hz), 8.94 (lH,d,J= 7.1Hz), 8.28 (IH, d, J = 1.4Hz), 12.70 (IH, br s). 



By using the method of Example 53, l-[(4-benzoyl)benzyl]-6.-carb.oxy-2-,;._ 
methylbenzimidazole (372) (0.55g) was obtained from l-[(4-benzoyl)benzyl]-6- 
ethoxycarbonyl]-2-melhylbenzimidazole (0.6Sg). . -.^ 

[Physical Characteristics of the Compound (372)] . .,; .;, 

'H-NMR (DMS0-d6, 5): 2.57 (3H, s), 5.71 (2H, s), 7.25 (2H, d, J = 8.2Hz), 7.52 (2H, t, J 
= 7.7Hz), 7.62 - 7.66 (2H, m), 7.68 - 7.72 (4H. m), 7.80 (IH, dd, J;= 1.3.and 8.4Hz), 8.08 
(lH, d,J=l.lHz), 12.72 (IH.brs). 

< Example 309; Synthesis of l-[(4-Benzoyl)benzyl]-6-(l-butanesulfonylcarbamoyl)-2- 
methylbenziniidazole (373) > 

By using the method of Example 98, l-[(4-benzoyl)benzyl]-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (373) (0.13g) was obtained from l-[(4- 
benzoyl)benzyl]-6-carboxy-2-methylbenzimidazoIe(0.52g), N,N'-carbonyIdiimidazole 
(0.34g),- l-biitanesulfonamide (0.29g) and diazabicycloundecene (0.32g). 
[Physical Characteristics of the Compound (373)] 

'H-NMR (DMS0-d6, 5): 0.84 (3H, t, J = 7.4Hz), 1.38 (2H,m), 1.66 (2H,m), 2.54 (3H, s), 
3^48J2H. t.^-= 7.7Hz), 5.67 (2 H. s). 7.27 (2H. d. J = 8.2Hz), 7.51 -7.55_(2H, m)._7.63 - 
"7.73 (6H. m)/T.8r(lH,dd/j=T.6aiid'8;5Hz), 8.21 (TH, d, J= L4Hz)7 ' / 
IR(Nujol): 1660cm*'. 
mp: 111.0- 112.4°C. 
Mass(FAB): m/e490(M+l). 

< Example 3 1 0; Synthesis of 6-Carboxy-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (374) > 

By using the method of Example 53, 6-carboxy-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (374) (0.237g) was obtained from 6-ethoxycarbonyl-2- 
methyl-l -[4-(2-phenylethenyl)benzyl]benzimidazole (0.500g). 
[Physical Characteristics of the Compound (374)] 

'H-NMR (DMS0-d6, 5): 2.59 (3H,s), 5.58 (2H, s), 7.12 (2H, d, J = 8.2Hz), 7.21 (2H, s), 
7.26 (IH, t, J = 7.4Hz), 7.36 (2H, t, J = 7.6Hz), 7.57 (4H, d, J = 8.0Hz), 7.62 (IH, d, J = 
8.4Hz), 7.79 (IH, dd, J = 1.5 and 8.4Hz), 8.07 (IH, d, J = 1.2Hz), 12.73 (IH, s). 

< Example 311; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (375) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyI)-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (375) (0.239g) was obtained from 6-carboxy-2-methyl- 
[4-(2-phenylethenyl)benzyl]benzimida2ole (0.237g), N,N'-carbonyldiimidazole (0.209g), 1- 
butanesulfonamide (0. 1 76g) and diazabicycloundecene (0. 1 95g). 
[Physical Characteristics of the Compound (375)] 

'H-NMR(DMSO-d6,5): 0.86 (3H, t, J = 7.4Hz), 1.35 - 1.43 (2H, m), 1.63 - 1.70 (2H, m). 



[Physical Characteristics of the Compound (369)] 

'H-NMR (DMS0-d6, 6): 2.56 (3H, s), 2.S2 (4H. s), 5.51 (2H,s), 7.02 (2H, d, J = S.lHz), 

7.11 - 7.27 (7H,m), 7.61 (IH, d, J = 8.4Hz), 7.78 (IH, dd, 1.5 and 8.04(lH, s), 12.72 (IH, 
s). 

< Example 306; Synthesis of 6-(l-ButanesuIfonylcarbamoyl)-2-iTielhyl-[4-(2- : 
phenylethyl)benzyl]benzimidazole (370) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-[4-(2-.* 
phenylethyl)benzyl]benzimida2ole (370) (0.249g) was obtained from 6-carboxy-2-methyl-l- 
[4-(2-phenylethyl)benzyl]-benzimidazole (0.225g), N,N'-carbonyldiimidazole (1.214g), 1- 
butanesulfonamide (0. 1 67g) and diazabicycloundecene (0. 1 85g). 
[Physical Characteristics of the Compound (370)] 

^H-NMR (DMS0-d6, 5): 0.86 (3H, t, J = 7.4Hz), 1.35 - 1.42 (2H, m), 1.63 - 1.71 (2H, m), 
2.53 (3H, s), 2.83 (4H, s), 3.52 (2H, t, J = 7.7Hz), 5.49 (2H, s), 7.04 (2H, d, J = 8.0Hz), 

7.12 - 7.25 (7H,m), 7.64 (IH, d, J = 8.4Hz), 7.79 (IH, dd, 1.7 and 8.5Hz), 8.22(lH,d,J = 
1.3Hz), 11.92(lH,s). 

IR(Nujol): 1682cm"*. 
mp: 95.4-99.0°C.. 

< Production Example 60; Production of 4-BenzoyIbenzyl Bromide > 

By using the method of Production Example 48, 4-benzoylbenzyl bromide (5.28g) 
was obtained from 4-methylbenzbphenone (3.92g), N-bromosuccinimide (4.28g) and 2,2'- 
azobisisobutyronitrile (0.40g). 
[Physical Characteristics of Compound] 

*H-NlvlR (CDCI3, 5): 4.54 (2H,s), 7.47 - 7.52 (4H, m), 7.58 - 7.62 (IH, m), 7.77- 7.82 ■ ' 
(4H,m). 

< Example 307; Synthesis of 1 -[(4-Ben2oyl)benzyl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (371) > 

By using the method of Example 263, l-[(4-benzoyl)ben2yl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (371) (0.70g) was obtained from 4-acetylamino-3-amino-ethylbenzoate 
(0.56g), sodium carbonate (0.33g), sodium iodide (0.1 Ig) and 4-ben2oylbenzyl bromide 
(0.83g). 

[Physical Characteristics of the Compound (371)] 

^H-NMR (CDCI3, 6): 1.40 (3H, t, J = 7.2Hz), 2.61 (3H, s), 4.39 (2H, q, J = 7.2Hz), 5.47 
(2H,s), 7.14(2H,d,J = 8.2Hz), 7.45 - 7.48 (2H, m), 7.56 - 7.60 (IH, m), 7.74- 7.77 (5H, 
m), 7.99 - 8.02 (2H, m). 

< Example 308; Synthesis of l-[(4-Benzoyl)benzyl]-6-carboxy-2-methylbenzimidazole . 
(372) > 



< Exartiple 302; Synlhesis of l-[(4-Ben2„py]amino)benzyI]-6-(l -^ 
melhylbenzimidazole (366) > 

By using the method of Example 98, l-[(4-benzoylamino)benzyl]-6-(lS.5';'' ' ;. 
butanesulfonylcarbamoyl-2-methylbenzimidazole (366) (0.1 4g) was obtained from l-[(4- 
benzoylamino)benzyl]-6-carboxy-2-methylbenzimida2ole (0.26g), N,N'-carbonyldiimidazole 
(0.17g), 1-butanesulfonamide (0.14g) and diazabicycloundecene (0.16g). 
[Physical Characteristics of the Compound (366)] 

^H-NMR (DMSO-d6,5): 0.85 (3H, t, J = 7.4Hz), 1.40 (2H,m), 1.68 (2H,m), 2.56 (3H, s), 
3.52(2H,t, J=7.8Hz), 5.50 (2H, s), 7.15 (2H, d, J = 8.6Hz), 7.50 (2H, t, J = 7.5Hz), 7.55- 
7.59 (lH,m), 7.64(lH,d,J = 8.5Hz), 7.74 (2H, d, J = 8.6Hz), 7.79 (IH, dd, J = 1.6 and 
S.5Hz),, 7.90- 7.92 (2H,m), 8.24 (IH, d, 1= 1.3Hz), 10.27 (lH,s), 11.92 (IH, br s). 
IR(Nujol): 1693cm*\ 
mp: 267.5- 268. 1°C. 

< Example 303; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-[4-(2-phenylethenyl)benzyl] 
benzimidazole (367) > 

By using the method of Exa m ple 263, 6-ethoxycarbonyl-2-methyl-l-[4-(2 - 

phenylethenyl)benzyl]benzimidazole (367) (0.320g) was obtained from 4-acetylamino-3- 
amino-ethylbenzoate (0.405g), potassium carbonate (0.253g), sodium iodide (0.082g) and 4- 
chloromethylstilbene (0.500g). 
[Physical Characteristics of the Compound (367)] 

'H-NMR (CDCI3, 5): 1.40(3H,t, J=7.2Hz), 2.6 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.38 ^ 
(2H, s), 7.01 - 7.09 (4H, m), 7,26 (IH, t, J = 7.4Hz), 7.35 (2H, t, J = 7.5Hz), 7.45 (2H, d, J 
- 8.2Hz), 7.49 (2H, d, J = 7.5Hz), 7.73 (IH, d, J = 8.5Hz), 7.99 (IH, dd, J = 1.5 and 8.4Hz), 
8.30(lH,d,J=1.2Hz). 

< Example 304; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-[4-(2-phenylethyl)benzyl]- 
benzimidazole (368) > 

In a nitrogen environment, 5% palladium-carbon was added to an ethanol 910ml) 
solution of 6-ethoxycarbonyl-2-methyl- 1 -[4-(2-phenylethenyl)benzyl]ben2imidazole 
(0.320g), . The solution was stirred for 23 hours under a nitrogen environment. Solids were 
separated through filtration, the filtrate was concentrated, and thus, 6-ethoxycarbonyl-2- 
methyl-l-[4-(2-phenylethyl)benzyl]-benzimidazole (368) was obtained. This material was 
immediately used for the following reaction. 

< Example 305; Synthesis of 6-Carboxy-2-m ethyl- l-[4-(2-phenylethyl)benzyl]- 
benzimidazole (369) > 

By using the method of Example 53, 6-carboxy-2-methyl-l-[4-(2- 
phenylethyl)benzyl]-benzimidazole (369) (0.242g) was obtained from 6Tethoxycarbonyl-2- 
methyl-l-[4-(2 -phenyl ethyl)benzyl]-benzimidazole (0.283g). 



dd, J = 1 .4 and S.5Hz), 8.20 (2H, d, J = S.6Hz). 



Exaniple 299; Synthesis of l-(4-Aminobenzyl)-6-elhoxycarbonyl-2-m*eihylbenzimida2ole 
(363) > 

Ethanol (6ml) and acetic acid (0.8ml) were added to l-(4-nitorbenzyl)-6- 
etho\ycarbonyl-2-methylbenzimidazole (0.50g) and reduced iron (0.47g), and the solution 
was refluxed for 4.5 hours. Water and ethyl acetate were added and extraction was 
performed. After the organic layer was washed with water and dried, it was concentrated 
under reduced pressure, and l-(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 

(363) (0.46g) was obtained. 

[Physical Characteristics of the Compound (363)] 

^H-mR (CDCI3, 5): 1.40(3H,t, J = 7.2H2), 2.59 (3H, s), 4.38 (2H, q, J = 7!2Hz), 5.25 
(2H, s), 6.61 (2H, d, J = 8.6Hz), 6.87 (2H, d, J = 8.6Hz), 7.71 (IH, d, J = 8.3Hz), 7.96 (IH, 
dd, J = 1.5 and 8.4Hz), 8.05 (IH, d, J - 1.3Hz). 

< Example 300; Synthesis of l-[(4-Benzoylamino)benzyl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (364) > 

A chloroform (4ml) solution of benzoyl chloride (0.25g) was added to a chloroform 
(8ml) solution of l-(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (0.45g) and 
pyridine (0.1 5g), and the solution was stirred for 16 hours at room temperature. After water 
was added, chloroform extraction waS; performed. The organic layer was concentrated under 
reduced pressure, and l-[(4-ben2oylamino)benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole 

(364) (0.33g) was obtained. 

[Physical Characteristics of the Compound (364)] 

^H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.1Hz), 2.59 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.37 
(2H, s), 7.06 (2H, d, J = 8.5Hz), 7.46 - 7.50 (2H, m), 7.53 - 7.57 (IH, m), 7.61 (2H, d, J = 
8.5Hz), 7.72(lH,d, J = 8.4Hz), 7.84- 7.86 (2H, m), 7.89 (IH, br s), 7.98 (IH, dd, J = 1.5 
and8.5Hz), 8.03 (IH, s). 

< Example 301; Synthesis of l-[(4-Ben2oylamino)ben2yl]-6-carboxy-2- 
methylben2imidazole (365) > 

By using the method of Example 53, l-[(4-benzoylamino)benzyl]-6-carboxy-2- 
methylbenzimidazole (365) (0.28g) was obtained from l-[(4-benzoylamino)benzyl]-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.3 1 g). 
[Physical Characteristics of the Compound (365)] 

^H-NMR (DMS0-d6, 5): 2.58 (3H, s), 5.52 (2H, s), 7.12 (2H, d, J = 8.5Hz), 7.48 - 7.52 
(2H,m), 7.54- 7.58 (lH,m), 7.61 (IH, d, J = 8.4Hz), 7.73 (2H, d, J = 8.6Hz), 7.79 (IH, 
dd, 1.5and8.4H2), 7.90 - 7.92 (2H, m), 8.07 (IH, d, J = I.2H2), 10.26 (2H,s), 12.73 (IH," 
brs). 



(359)> _ ; - • ■ ■ 

By using the method of Example 263, 6-etho\ycarbonyl-2-methyl-l-(2- 
pyridyhllethyl)benzimida2ole (359) (0.656g) was obtained from 4-acetylmiiino-3-amino'r:b v^.- 
ethylbenzoate (0.600g), potassium carbonate (0.450g), sodium iodide (0.121g) and 2- 
chloromethylpyridine (0.413g). This material was immediately used for the following . 
reaction. 

< Example 296; Synthesis of 6-Carboxy-2-methyl-l-(2-pyridyImethyl)benziniidazole (360) 

>. 

By using the method of Example 53, 6-carboxy-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (360) (0.532g) was obtained from 6-ethoxycarbonyl-2-methyl- 
1 -(2-pyridylmethyl)benzimidazole (0.656g). 
[Physical Characteristics of the Compound (360)] 

'H-NMR (DMS0-d6, 5): 2.56 (3H, s), 5.56 (2H, s), 7.22 (IH, d, J = 7.9Hz), 7.28 (IH, dd, J 
= 5.0and7.1Hz), 7.45(lH, d, J = 8.3Hz), 7.74 - 7.79 (2H, m), 7.95 (IH, s), 8.48(lH,d,J 
= 8.5Hz). 



< Example 297; Synthesis of l-(Butanesulfonylcarbamoyl)-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (361) > * 

By using the method of Example 98, l-(butanesulfonylcarbainoyl)-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (361) (0.142g) was obtained from 6-carboxy-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (0.500g), N,N'-carbonyldiimidazole (0.394g), 1- 
butanesulfonamide (0.334g) and diazabicycloundecene (0.370g). 
[Physical Characteristics of the Compound (361)] 

^H-NMR (DMS0-d6, 5): 0.83 (3H, t, J - 7.3Hz), 1.28 - 1.36 (2H, m), 1.52 - 1.58 (2H, m), 

2.55 (3H, s), 3.06 (2H, t, J = 7.9Hz), 5.56 (2H, s), 7.17 (IH, t, J = 7.8Hz), 7.29 (IH, dd, J = 

4.2 and 7.3Hz), 7.43 (IH, d, J = 8.4Hz), 7.77 (IH, dt, J = 1.8 and 7.7Hz), 7.81 (IH, dd, J = 

1.4 and 8.4Hz), 7.96 (IH, s), 8.50 (IE, d, J = 4.7Hz). 

IR(Nujol): 1674cm*\ 

mp: 139°C (decomposition). 

< Example 298 ; Synthesis, of 6-Ethoxycarbonyl-2 -methyl- 1 -(4-nitrobenzyl)benzimidazole 
(362) > 

By using the method of Example 263, 6-ethoxycarbonyl-2 -methyl- 1 -(4- 
nitrobenzyl)benzimidazole (362) (0.5 Ig) was obtained from 4-acetylamino-3-amino- 
ethylbenzoate (0.67g), sodium carbonate (0.39g), sodium iodide (0.1 4g) and 4-nitrobenzyl 
bromide (0.78g). 

[Physical Characteristics of the Compound (362)] 

^H-NMR(CDCl3,5): 1.39 (3H, t, J = 7.1Hz), 2.59 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.49 
(2H, s), 7.20 (2H, d, J = 8.6Hz), 7.76 (IH, d, J = 8.5Hz), 7.94 (IH, d, J = l.lHz), 8.01 (IH, 



benzimidazole (356) > 

By using the method of Example 263, 4-acelylamino-3-[(4- 
phenoxy)benzylamino]elhylbenzoate (0.49g) was obtained from 4-acetylam.inoO-amino- 
ethylbenzoate (0.56g), sodium carbonate (0.33g), sodium iodide (0.1 2g) and 4- 
phenoxybenzyl chloride (0.66g). Subsequently, this material was altered to 6- 
ethoxycarbonyl-2-methyl-l-(4-phenoxybenzyl)benzimida2ole (356) (0.44g). 
[Physical Characteristics of 4-Acetylamino-3-[(4-phenoxy)benzylamino]ethylbenzoate] 
'H-NMR(CDCl3,5): 1.37 (3H, t, J = 7.1Hz), 2.04 (3H, s), 4.18 (IH, brs),. 4.31 -4.36 (4H, 
m), 6.98 - 7.02 (4H, m), 7.09 - 7.12 (IH, m), 7.27 - 7.51 (8H, m). 
[Physical Characteristics of the Compound (356)] 

'H-NMR (CDCI3, 5): 1.40(3H,t, J = 7.1Hz), 2.61 (3H,s), 4.39 (2H, q, J = 7.1Hz), 5.35 
(2H,s), 6.92 - 6.95 (2H, m), 6.97 - 7.00 (2H, m), 7.02 (2H, d, J = 8.7Hz), 7:09 - 7.13 (IH, 
m), 7.31- 734 (2H,m), 7,72 (IH, d, J = 8.6Hz), 7.98 (IH, dd, J = 1.5 and 8.4Hz), 8.04 
(lH,d, J=1.2Hz). 

< Example 293; Synthesis of 6-Carboxy-2-methyl-l-(4-phenoxybenzyl)benzimidazole (357) 
> 

By using the method of Example 53, 6-carboxy-2-methyl-l-(4-. 
phenoxybenzyl)benzimida2ole (357) (0.37g) was obtained from 6-ethoxycarbonyl-2-methyl- 
l-(4-phenoxy)benzylbenzimidazole (0.44g). 
[Physical Characteristics of the Compound (357)] 

'H-NMR(DMSO-d6,5): 2.57 (3H,s), 5.54 (2H,s), 6.95 - 6.97 (4H, m), 7.09 - 7.13 (3H, 
m), 7.33- 7.37 (2H, m), 7.60 (IH, d, J = 8.4Hz), 7.78 (IH, d, J = 8.4Hz), 8.07 (IH, s), 
12.72 (lH,brs). . 

< Example 294; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l-(4- 
phenoxybenzyl)ben2imidazole (358) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-(4- 
phenoxybeii2yl)ben2imidazole (358) (0.19g) was obtained from 6-carboxy-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole (0.36g), N,N'-carbonyldiimida2ole (0.24g), 1- 
butanesulfonamide (0.2 Ig) and diazabicycloundecene (0.23g). 
[Physical Characteristics of the Compound (358)] 

^H-NMR(DMSO-d6,5): 0.85 (3H, t, J = 7.4Hz), 1.40 (2H,m), 1.68 (2H,m), 2.54 (3H,s), 
3.52 (2H, t, J = 7.8Hz), 5.51 (2H, s), 6.96 - 6.98 (4H, m), 7.1 1 (IH, t, J = 7.4Hz), 7!l7 (2H, 
d,J = 8.6Hz), 7.34- 7.37 (2H,m), 7.64 (IH, d, J = 8.5Hz), 7.79 (IH, dd, J= 1.5 and 
8.5Hz), 8.24 (IH, s), 1 1.92 (IH, br s). 
IR(Nujol): 1632cm"\ 
mp: 183.4- 184.4°C. 



< Example 295; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-pyridylmethyl)ben2imidazole 



dimethylbenzimidazole (354) (0.435g) was obtained from 1 -(2,4-dichlprpbenzy])-2,4- / , 
dimelhyl-6-methoxycarbonylbenzimida2ole (0.5 1 Og). 

[Physical Characteristics of the Compound (354)] * . . ^ ■ . u 

,^H-NMR(DMSO-d6, 5): 2.51 (3H,s), 2.55 (3H, s), 5.57 (2H, s), 6.49 (IH, d, J - 8.4Hz), 
7.31 (lH,dd, J = S.4and2.2Hz), 7.62 (IH, s), 7.72 (IH, d, J = 2.0Hz), 7.78 (lH,s), 12.64 
(lH,brs). 

< Example 291; Sjoithesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2,4- 
dimethylbenzimidazole (355) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2,4-dimethylbenzimidazole (355) (0.468g) was obtained from 6-carboxy-l- 
(2,4-dichlorobenzyl)-2,4-dimethylben2imidazole (0.41 7g), N,N'-carbonyIdiimidazole 
(0.290g), 1-butanesulfonamide (0.246g) and diazabicycloundecene (0.273g). 
[Physical Characteristics of the Compound (355)] ■ 
^H-NMR (DMS0-d6, 5): 0.84 (3H, t, J = 7.4Hz), 1.38 (2H,m), 1.64 (2H, m), 2.49 (3H, s), 
2.56 (3H, s), 3.48 (2H, t), 5.55 (2H, s), 6.40 (lH,:d, J = 8.5H2), 7.31 (IH, dd, J = 2.1 and 

8.4Hz), 7 .64(lH,s), 7.75 (IH, d, J = 2.1Hz), 7.90 (IH , s), 11.79 (IH, br s) . ^ 

IS^Nu^ ' """" -~-r 

mp: 180.0- 181.5°C. . 

< Production Example 58; Production of 4-Phenoxybenzyl Alcohol > 

Sodium borohydride (0.48g) was added to an ethanol (20ml) solution of 4- 
phenoxybenz>4aldehyde (4.96g), and the solution was stirred for 1.5 hours at room 
temperature. After concentration, t-butyhnethyl ether and water were added and extraction 
was performed. The organic layer was concentrated and 4-phynoxybenzyl alcohol (4,84g) 
was obtained. * - 

[Physical Characteristics of Compound] 

^H-NMR (CDCI3, 5): 4.67 (2H, d, J = 5.7Hz), 6.99 - 7.01 (4H, m), 7.10 (IH, t, J = 7.4Hz), 
7.32 - 7.35 (4H, m). 

< Production Example 59; Production of 4-Phenoxybenzyl Chloride > 

Thionyl chloride (13.34g) was added to 4-phenoxybenzyl alcohol, and the solution 
was stirred for 3.5 hours at 80''C. After concentration, ethyl acetate and water were added, 
and extraction was performed. The organic layer was concentrated and 4-phynoxybenzyl 
chloride (4.31 g) was obtained. 
[Physical Characteristics of Compotmd] 

^H-NMR (CDCI3, 5): 4.58 (2H,s), 6.96 - 7.03 (4H, m), 7.11 - 7.14 (IH, m), 7.32-7.37 
(4H,m). 

< Example 292; Synthesis of 6-Ethoxycarbonyl-2-methyl- 1 -(4-phenoxybenzyl) 



aminopyridine (0.15Sg) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (343)] 

'H-NMR (CDCI3, 5): 1:47 (3H, t, J = 7.6Hz), 2.93 (2H. q, J = 7.4Hz), 5.45 (2H, s), 7.10 
(2H, d, J = 8.1Hz), 7.29 - 7.36 (2H, m), 7.42 (2H, t, J = 7.4Hz), 7.53 (4H, d, J = 8.0Hz), 
7.71 (lH,d, J = S.5Hz), 7.86 (IH. d, J = 8.4Hz), 7.97 (lH,s), 7.98 (lH,s), 8.27 (IH, d, J 
8.4Hz), 8.38 (IH, d, J = 4.7Hz), 8.68 (IH, d, J = 2.5Hz). 
IR(Nujol): 1644cm-'. 
mp: 124.4- 125.6°C. 

< Example 282; Synthesis of l-(2,4-Dichlorobenzyl)-2-ethyl-6-(2-pyridylcarbamoyl) 
benzimidazole (344) > 

By using the method of Example 98, 1 -(2,4-dichlorobenzyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)benzimidazole (344) (0.1 52g) was obtained from 6-carboxy-l-(2,4- 
dichlorobenzyl)-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.290g), 2- 
aminopyridine (0.1 68g) and diazabicycloundecene (0.273g). 
[Physical Characteristics of the Compound (344)] 

^H-NMR(CDCl3,5): 2.59 (3H, s), 5.43 (2H, s), 6.33 (IH, d, J = 8.4Hz), 7.06 - 7.10 (2H, 
m), 7.50 (IH, d, J = 2.1Hz), 7.77 (IH, dt, J = 7.8 and 1.9Hz), 7.83 (2H, s), 7.88 (IH, s), 
8.30(lH,d, J = 3.7Hz), 8.39 (IH, d, J = 8.3Hz), 8.78 (IH, s). 
IR(Nujol): 1666cm■^ 
mp: 157.4- 159.2°C. 

< Example 283; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(4-pyridyIcarbamoyl) 
benzimidazole (345) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(4- 
. pyridylcarbamoyl)ben2imidazole (345) (0.1 53g) was obtained from l-(4-biphenylmethyl)-6- . 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 4- 
aminopyridine (0.1 58g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (345)] 

- ^H-NMR (CDCI3, 5): 1.48 (3H, t, J = 7.4Hz), 2.94 (2H, q, J = 7.4Hz), 5.45 (2H, s), 7.10 
(2H,d, J = 8.1Hz), 7.35 (IH, d, J = 7.4Hz), 7.42 (2H, t, J = 7.4Hz), 7.50 - 7.60 (6H, m), 
7.691 (lH,d, J = 7.8Hz), 7.86 (IH, d, J = 8.3Hz), 7.95 (IH, s), 7.99 (IH, br s), 8.54 (2H, 
dd, J=1.5and4.7Hz). 
IR(Nujol): 1663cm•^ 
mp: 123.8 -124.7°C. 

< Production Example 55; Production of N-(l-Butanesulfonyl)-4-acetylamino-3- 
nitrobenzamide > 

By using the method of Production Example 28, N-(l-butanesulfonyl)-4- 
acet}iamino-3-nitrobenzamide (10.75g) was obtained from 4-acetylamino-3-nitro-benzoic 



-i aGid (10.0g), N,N'-carbpnyldiimi^^^^^ , ; 

diazabicycloundecene (S.S3g). 

[Physical Characteristics of Compound] . '; , 

;,.;.'H-NMR(DMSO-d6.5): 0.S7 (3H, t, J = 7.4Hz), 1.37 - 1.44 (2H, m), 1.64 -1.71 (2H, m), 
. 2.12 (3H, s), 3.52 (2H, t, J = 7.7Hz), 7.S3 (IH, d, J = 8.6Hz), 8.21 (IH, dd, J = 8.6 aiid 
2.1Hz), 8.54 (IH.d, J = 2.2Hz), 10.56 (lH,s), 12.32 (lH,s). 

< Production Example 56; Production of N-(l -butanesulfonyl)-3-amino-4- 
acet>'laminobenzaniide > 

By using the method of Production Example 29, N-(l -butanesulfonyl)-3-amino-4- 
acet)'laminobenzamide (3.04g) was obtained fi-om N-(l-butanesulfonyl)-4-acetylamino-3- 
nitrobenzamide (10J5g). " 
[Physical Characteristics of. Compound] • 

'H-NMR(DMSO-d6,5): 0.86 (3H, t, J = 7.3Hz), 1 .33 - 1 .43 (2H, m), 1.59- 1.67 (2H, m), 
2.07 (3H.S), 3.37- 3.43 (2H,t), 5.12 (2H, br s), 7.13 (IH. dd, J = 8.2 and 2.0Hz). 7.28 ' 
(lH,d,J=1.9Hz), 7.40(lH,d,J = 8.3Hz), 9.09(lH,s). 



< Production Example 57; Production of N-(l-Butanesulfonyl)-4-acetylamino-3-[4-(2- 
pyridyl)benzyIamino]benzamide > , 

By using the method of Production Example 32, a crude product material of N-(l- 
butanesulfonyl)-4-acetylamino-3-[4-(2-pyridyl)benzylamino]benzamide was obtained from 
N-(l-butanesulfonyl)-3-amino-4-acetylaminobenzamide (0.400g) and 2-[(4- 
brommethyl)phenyl]pyridine (0.477g). This material was immediately used for the following 
reaction. 

< Example 284; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-[4-(2-pyridyl)ben2yl]-2- 
methylbenzimidazole (346) > 

By using the method of Example 183, 6-(l-butanesulfonylcarbamoyl)-l-[4-(2- 
pyridyl)benzyl]-2-methylbenzimidazole (346) (0.330g) was obtained from the above- 
described crude product material of N-(l-butanesulfonyl)-4-acetylamino-3-[4-(2- 
pyridyl)benzylamino]beiizamide. ' 
[Physical Characteristics of the Compound (346)] 

'H-NMR(DMSO-d6, 5): 0.82 (3H, t), 1.37- 1.46 (2H, m), 1.54 - 1.61 (2H, m), 2.54 (3H, 
s), 3.10 (2H, t, J = 7.8Hz). 5.57 (2H, s), 7.19 (2H, t, J = 7.5Hz), 7.33 (IH, t, J = 5.2Hz). 
7.49 (lH, d. J = 8.4Hz), 7.82 - 7.87 (2H. m), 7.90 (IH. d. J = 8.0Hz), 8.01 - 8.04 (3H, m), 
8.63(lH,d,J = 4.2Hz). 
IR(Nujol): 1722cm"'. 

mp: 292.4 -298.4°C. — 



< Example 285; Syntheses of 5-Chlorosulfonyl-l-(2,4-dichlorobenzyl)-2- 



'H-NMR(DMSO-.(i6,5):. 0..74 (3H,t,J = 7.3Hz), 1.09 (2H,m), 1.31(2H,ni), 2.10(2H,t,J 
= 7.3Hz), 2.53 (3H,s), 5.63 (2H, s), 6.60 (IH, d, J = 8.4Hz), 7.32 (IH, d, J = 8.3Hz), 7.67 

- 7.77 (3H,m), 7.93 (iH,:s). :5 .: : 

IR(KBr): 1726cm:'. . : : . \ 

mp: 207.5- 21 0.0°C. . . 

Mass(FD): m/e454(M+l). 

[Physical Characteristics of the Compound (352)] 

'H-NMR(DMSO-d6,6): 0.75 (3H, t, J = 7.3Hz), 1.11 (2H,m), 1.34 (2H,m), 2.13(2H,t,J 
= 7.4Hz). 2.51 (3H, s). 5.59 (2H, s), 6.57 (IH, d, J = S.5Hz), 7.32 (IH, dd. J = 2.2 and 
8.4Hz), 7.57 (IH, d, J = 8.6Hz), 7.67 (IH, dd, J = 1.6 and 8.6Hz), 7.73 (IH, d, J = 2.1Hz), 
8.08(lH,d, J= 1.6Hz). 
IR(KBr): 1706cm"'. 
mp: 213.0 -216.0°C. 

< Example 288; Synthesis of 2,4-Dimethyl-6-methoxycarbonylbenzimida2ole > 

By using the method described in Journal of Medicinal Chemistry, 1993, 36, 4040- 
4051, 4-acetylamino-5-amino-3-methyl-methyIbenzoate was obtained from 4-amino-3- 
methyl-methylbenzoate. Through a subsequent reflux by heating in an acetic acid for two 
hours, 2,4-dimethyl-6-methoxycarbbnylbenzimidazole was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 5): 2.55 (3H, s), 2.62 (3H, s), 3.91 (3H, s),7.74(lH, s), 8.07 (IH, s), 
10.65 (lH, brs). 

< Example 289; Synthesis of l-(2,4-Dichlorobenzyl)-2,4-dimethyl-6- " 
methoxycarbonylbeiizimidazole (353) > 

A mixture of 2,4-dimethyl-6-methoxycarbonylbenzimida2ole (0.900g), 2,4- 
dichlorobenzyl chloride (1.20g), sodium iodide (0.200g), potassium carbonate (0.61 Og) and 
N,N-dimethylformamide (4ml) was stirred for 16 hours at 80°C. After removing the organic 
solvent through evaporation under reduced pressure, ethyl acetate and water were added and 
extraction was performed. The organic layer was concentrated, hexane was added and it was 
crystallized. The crystals were separated through filtration, dried and thus, l-(2,4- 
dichlorobenzyl)-2,4-dimethyl-6-methoxycarbonylbenzimidazole (353) (l.OSg) was obtained. 
[Physical Characteristics of the Compound (353)] 

'H-NMR (CDCI3, 5): 2.58 (3H, s), 2.71 (3H, s), 3.90 (3H, s), 5.39 (2H, s), 6.30 (IH, d, J = 
8.4Hz), 7.07 (lH,dd, J =8.4 and 2.0Hz), 7.49 (IH. d, J = 2.0Hz), 7.75 (IH, s), 7.81 (IH, 
s). 

< Example 290; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2,4-dimethylbenzimidazole ~ 
(354) > 

By using the method of Example 53, 6-carboxy-l-(2,4-dichlorobenzyl)-2,4- ' 



melhylbenzimidazole (347) and 6-Chlorosulfonyl-l-(2,4-dich!or^^^ . 
methylbenzimidazole (34S) > 

: In an ice bath, l-(2,4-dichIorobenzyl)-2-methylbenzimidazole (4.00g) was added to 

chlorosulfonic.acid (20ml) and the solution was stirred for 24 hours at room temjpefature and 
at 1 .5 hours at 80°C. The reaction solution was poured into ice water, precipitated gummy-. 
solids were separated through filtration, and thus, a mixture of 5-chlorosulfonyl-l-(2,4- 
dichlorobenzyI)-2 -methylbenzimidazole (347) and 6-chlorosulfonyl-l-(2,4-dichlorobenzyl)- 
2-methylbenzimidazole (34S) was obtained. This material was immediately used for the. 
following reaction. 

< Example 286; Syntheses of 5-Aminosulfonyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (349) and 6-Aminosulfonyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (350) > 

The mixture of 5-chlorosulfonyl- 1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole and 
6-chlorosulfonyl-l-(2,4-dichlorobenzyl)-2 -methylbenzimidazole, which was obtained in 
, Example 285, was immediately processed with a 25% aqueous ammonia (100ml) for one 
hour at room temperature. Separation of solids through filtration produced a l/l mixture 
(2.68g) of 5-aminosulfonyi-l-(2,4-dichloroben2yl)-2-met^^^ (349) and 6- 

aminosulfonyl-l-(2,4-dichIorobenzyl)-2-methylben2imidazole (350). 
[Physical Characteristics of the Compounds (349) and (350)] 

^H-NMR(CD30D,5): 2.52 (3/2H, s), 2.54 (3/2H, s), 5.54 (2H, s), 6.55 (IH, d, J = 6.9Hz), 
7.17 (IH, d, J = 8.0Hz), 7.52 (IH, s), 7.65 - 7.78 (2H, m), 7.82 (1/2H, s), 8.11 (1/2H, s). 

< Example 287; Syntheses of 6-(n-Valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (351) and 5-(n-Valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (352) > 

Chloroform (1ml), triethylamine (0.56ml) and n-valeryl chloride (0.500g) were 
added to the mixture (0.500g) of 5-aminosulfonyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole and 6-aminosulfonyl-l -(2,4-dichlorobenzyl)-2-methylbenzimidazole, 
and the solution was stirred for 48 hours at room temperature. Water was added, the reaction 
was halted, and chloroform extraction was performed. The organic layer was dried, 
concentrated and purified using silica gel column chromatography (eluate: 
chloroform/methanol = 95/5). Thus, a mixture (0.360g) of 5-(n-valerylaminosulfonyl)-l- 
(2,4-dichlorobenzyl)-2-methylbenzimidazole and 6-(n-valerylaminosulfonyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole was obtained. Further, purification of the material 
using medium pressure silica gel column chromatography (eluate: hexane/ethyl acetate = 1/1 
1/4) produced 6-(n-valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 

(351) (0.95g) and 5-(n-valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2 -methylbenzimidazole" 

(352) (0.45g). 

[Physical Characteristics of the Compound (351)] 



'H-NMR (DMS0-d6, 6): 1.32 (3H, t, J = 7.5Hz), 2.93 (2H, q, J = 7.5Hz), 5.61 (2H, s), 
7.23(2H,d, J = S.lHz), 7.34 (IH, t, J = 7.4Hz), 7.44 (2H. t, J = 7.6Hz), 7.60 - 7.67 (4H, 
m), 7.76(lH,d, J = 8.5Hz), 7;98.(lH,d, J = 8.6Hz), 8.46 (lH, s), 12.30 (lH,s), 15.95 
(lH,s). .. 

IR(Nujol): 1667cm"'. 
mp: 273.1 -276.0°C. 

< Example 279; S>'nthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(l ,3,4-triazble-3- 
ylcarbamoyl)benzimidazoIe (341) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-(l ,3,4-triazole- 
3-ylcarbamoyI)benzimidazole (341) (0.224g) was obtained from 1 -(4-biphenylmelhyI)-6- 
carboxy-2-ethylbenzimida2ole (0.300g), N,N'-carbonyldiimidazole (0.272g), 3-amino-l,3,4- 
triazole (0.141g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (341)] 

'H-NMR (DMS0-d6, 6): 1.33 (3H, t, J = 7.4Hz), 2.93 (2H, q, J = 7.4Hz), 5.63 (2H, s), 
7.17(2H,d, J = 8.3Hz), 7.35 (IH, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60- 7.65 (4H, 
m), 7.78(lH,d, J = 7.4Hz). 7.83 (IH, dd, J = 8.4 and 1.5Hz), 8.17 (lH, s), 8.77 (2H, s), 
12.04 (lH,s). 
IR(Nujol): 1675cm"'. 
mp: 263.4 -266-.2°C. 

< Example 280; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(l ,3,4-triazole-2- 
ylcarbamoyl)benzimidazole (342) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(l,3,4-triazoler 
2-ylcarbamoyl)benzimidazole (342) (0.21 5g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 2-amino- 1,3,4- 
triazole (0.141g) and diazabicycloimdecene (0.256g). 
[Physical Characteristics of the Compound (342)] 

'H-NMR (DMS0-d6, 5): 1.31 (3H, t, J = 7.4Hz), 2.92 (2H, q, J = 7.4Hz), 5.60 (2H, s), 

7.23 (2H, d, J = 7.8Hz), 7.34 (IH, t, J = 7.2Hz), 7.44 (2H, t, J = 7.6Hz), 7.60 - 7.66 (4H, 

m), 7.72(lH,d,J=8.3Hz), 7.78 (lH,s), 7.95 (IH. d, J = 8.3Hz), 8.43 (IH, s), 11.85 (IH, 

s), 13.57 (lH, s). 

IR(Nujol): 1659cm"'. 

mp: 306°C (decomposition). 

< Example 281; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(3-pyridylcarbamoyl) 
benzimidazole (343) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-(3- 
pyridylcarbamoyl)benzimidazole (343) (0.229g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 3- 



[Physical Characteristics\oflhe Compound (337)]. . . .'. 

'H-NMR (DMS0-d6, 5): 0.84 (3H, d, J = 7.3Hz), i ;34 (2H,' m), 1.57'(2H, m)/ 1.89 (3H, d, 
J = 7.0H2), 2.49 (3H, s), 3.07 (2H,m), 5.954 (IH, q, J = 7.0Hz), 7.41 (IH, d, J = 8.7Hz), 
7.56 (IH, dd, J = 2.1 and 8.5Hz), 7:61 (IH, d, J = 2.1Hz), ,7.74 - 7.79 (3H, m). 

< Example 276; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(phenylcarbamoyl) 
benzimidazole (338) > 

By using the method of Example 15, l-,(4-biphenylmethyl)-2Tethyl-6- 
(phenylcarbamoyl)benzimidazole (338) (0.195g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbamoyl-2-ethylbenzimidazole hydrochloride (0.300g), triethylamine (0.243g) and . 
aniline (0.224g). 

[Physical Characteristics of the Compound (338)] ' 

'H-NMR (CDCI3. 6): 1.47 (3H, d, J = 7.5Hz), 2.93 (2H, q, J = 7.5Hz), . 5.44 (2H, s), . 7.11 , 
(2H, d, J = 8.2Hz), 7.14 (IH, t, J = 7.4Hz), 7.32 - 7.38 (3H, m), 7.42 (2H, t, J = 7.4Hz), 
7.51 - 7.54 (4H, m), 7.63 (2H, d,.J = 7.8Hz), 7.69 (IH, dd, J = 8A and 1.6Hz), 7.84 (IH, d, 
J = 8.4Hz), 7.88(lH,brs), 7.97(lH,d,J=1.5Hz). 
IR(Nujol): 1647cm-'. 

mpT ' mT7 - 1 72:i°c:~ .■^™.^-=^=..=~™=^^.-=-^^ - 

< Example 277; S>'nthesis of .l-(4-Biphenylmethyl)-2-ethyl-6-(l,3,4-thiadiazole-2- 
ylcarbamoyl)benzimidazole (339) > 

By using the method of Example 98, l-(4-biphenylmethyI)-2-ethyl-6-(l,3,4- 
thiadiazole-2-ylcarbamoyI)benzimidazole (339) (0.234g) was obtained from 1 -(4- 
biphenylmethyl)-6-carboxy-2-ethylben2imidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), 2-amino-l,3,4-thiadiazole (0.170g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (339)] 

'H-NMR (CDCI3, 5): 1.45 (3H, d, J = 7.5Hz), 2.90 (2H, q, J = 7.5Hz), 5.53 (2H, s), 7.07 
(2H, d, J = 8.3Hz), 7.33 (lH, t, J = 7.5Hz), 7.40 (2H, t, J = 7.3Hz), 7.52 (4H, d, J = 8.2Hz), 
7.89 (IH, d, J=8.5Hz), 8.08 (IH, dd, J = 8.5 and 1.6Hz), 8.34 (IH, d, J = 1.2Hz), 7.60 (IH, 
s), 12,26 (IH, s). 
IR(Nujol): 1654cm"'. 
mp: 230.1 -233.4°C. 

< Example 278; Synthesis of l-(4-Biphenyhnethyl)-2-ethyl-6-(tetrazole-5- 
ylcarbainoyl)benzimidazole (340) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-(tetrazole-5- 
ylcarbamoyl)benzimidazole.(340) (0.135g) was obtained from l-(4-biphenyhnethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 5- 
aminotetrazole (0.143g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (340)] 



(IH, d, J = 1.7Hz), 7.15(lH,dd, J = 2.1 andS.4Hz), 7.35 (IH, d, J = S.4HzX 7.39-7.43 
(2H, m). 



< Example 273; Synthesis of l-[sec-(2,4-DichlorophenelhyI)]-6-ethoxycarbonyl-2- 
melhylbenzimidazole (335) > 

Acetyl chloride (0.243g) was dripped into a pyridine (2.0ml) solution of 4-aminb-3-[sec-(2,4 
dichlorophenethyl)amino]ethylbenzoate (0.900g) at room temperature. After the solution 
was stirred for one hour at room temperature, ethyl acetate and excessive 10% hydrochloric 
acid were added and extraction was performed. The organic layer was washed with a 
saturated sodium hydrogencarbonate aqueous solution. Removal of the solvent through 
evaporation under reduced pressure produced a preliminarily purified material of 4-4- 
acety]amino-3-[sec-(2,4-dichlorophenethyl)amino]ethylbenzoate. This was immediately 
dissolved in ethanol (20ml). 36% hydrochloric acid (0.4ml) was added and the solution was 
refluxed by heating for two hours. Sodium hydrogencarbonate was added and it was 
neutralized. The solvent was removed through evaporation under reduced pressure. Ethyl 
acetate, and water were added to the residuum and extraction was performed. The organic 
layer was concentrated, purified using silica gel column chromatography (eluate: ethyl 
acetate/methanol = 20/1) and thus, l-[sec-(2,4-dichlorophenethyl)]-6-ethoxycarbonyl-2- 
methylbenzimidazole (335) (0.700g) was obtained. 
[Physical Characteristics of the Compound (335)] 

^H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.2Hz), 2.01 (3H, d, J - 7.2Hz), 2.63 (3H, s), 4.29 - 
4.40 (2H, m), 5.89 (IH, q, J = 7.2Hz), 7.37 (IH, dd J = 2.2 and 8.4Hz), 7.40 (IH, d, J = 
2.0Hz), 7.52 (IH, d, J = 8.4Hz), 7.67 (IH, d, J = 8.4Hz), 7.86 (IH, s), 7.91 (IH, dd, J = 1.4 
and8.4Hz). 

< Example 274; Synthesis of 6-Carboxy-l-[sec-(2,4-dichlor6phenethyl)]-2- 
methylbenzimidazole (336) > 

By using the method of Example 53, 6-carboxy-l-[sec-(2,4-dichlorophenethyl)]-2- 
methylbenzimidazole (336) (0.447g) was obtained from l-[sec-(2,4-dichlorophenethyl)]-6- 
ethoxycarbonyl-2-methylbenzimidazole (335) (0.690g). 
[Physical Characteristics of the Compound (336)] 

^H-NMR (DMS0-d6, 5): 1.88 (3H, d, J = 6.8Hz), 2.57 (3H, s), 6.01 (IH, q), 7.55 (IH, d), 
7.60 - 7.67 (3H, m), 7.71 (IH, d), 7.89 (IH, d), 12.65 (IH, br s). 

< Example 275; Synthesis of 6-(l-Butan esulfonylcarbamoyl)- l-[sec-(2,4- 
dichlorophenethyl)]-2-methylbenzimidazole (337) > 

- By using the method of Example 98, 6-(l-butanesulfonylcarbainoyl)-l-[sec-(2,4- 
dichlorophenethyl)]-2-methylben2imidazole (337) (g) was obtained from 6-carboxy-l-[sec- 
(2,4-dichlorophenethyl)]-2-methylbenzimidazole (0.433g), N,N'-carbonyldiimidazole 
(0.412g), butanesulfonamide (0.348g), and diazabicycloundecene (0.386g). 



[Physical Characterislicso _ 

^H-NMR (CDCI3, 5): 0.96 (3H, t, J = 7.3Hz), 1.37 - 1;43 (2H, m), 1.55 - 1.62 (2H, ni), 
2.56 (3H,s), 3.46(2H, q, J=7.QHz), 5.40(2H,s), 6.15 (IH, br s), 6.32 (IH, d, J - 8.5Hz), 
7.07 (IH, d, J = S.4H2), 7.4S (IH, d, J = 2.0Hz), 7.55 (IH, d, J = 8.4Hz), 7.74 (IH, d, J = 
8.4Hz), 7.79 (lH,s). 
IR(Nujol): 1636cm"^, 
mp: 146.6- 147.5°C. 

< Production Example 53; Production of 3-[sec-(2,4-DichlorophenethyI)aniino]-4-nitro- ' 
ethylbenzoate > , 

A toluene (5ml) solution of 3-fluoro-4-nitro-benzoic acid (0.877g) and sec-(2,4- . 
dichlorophenethyl)amine (2.25g) was refluxed by heating for 15 hours. After the solvent was 
removed by evaporation, the residuum was purified using silica gel column chromatography 
and thus, a preliminarily purified material of 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro- 
benzoic acid was obtained. Ethanol (80ml) and 97% sulfuric acid (3.0g) were added to this, 
and the solution was refluxed by heating for 4.5 hours. After removing the ethanol by 
evaporation under reduced pressure, chloroform and a saturated sodium hydrogencarbonate 
aqueous solution were added and extraction was performed. After drying the organic layer, a 
residuum was obtained through concentration under reduced pressure. The residuum was 
purified using silica gel column chromatography (eluate: hexane/ethyl acetate = 2/1) and 
thus, 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro-ethylbenzoate (1.16g) was obtained. 
[Physical Characteristics of Compound] 

^H-NMR (CDCI3, 5): 1.35 (3H, t, J = 7.1Hz), 1.64 (3H, d, J = 6.6Hz), 4.30 (2H, q, J = 
7.1Hz), 5.16 (IH, m), 7.18 - 7.31 (4H, m), 7.43 (IH, d, J = 2.0Hz), 8.21 (IH, d, J = 8.8Hz), 
8.34(lH,d, J = 5Hz). 

< Production Example 54; Production of 4-Amino-3-[sec-(2,4-dichlorophenethyl)amino] 
ethylbenzoate > 

. A mixture of 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro-ethylbenzoate (1 . 14g), 
reduced iron (1.60g), ethanol (10ml) and acetic acid (5ml) was refluxed by heating for three 
hours. Solids were separated through filtration. The filtrate was concentrated and a residuum 
was formed. Extraction was performed on the residuum with chloroform and 10% 
hydrochloric acid. The organic layer was washed with a saturated sodium hydrogencarbonate 
aqueous solution and the solvent was removed by evaporation under reduced pressure. The 
obtained residuum was purified using silica gel coluriin chromatography (eluate: 
hexane/ethyl acetate = 2/1) and thus, 4-amino-3-[sec-(2,4- 
dichlorophenethyl)amino]ethylbenzoate (0.920g) was obtained. 
[Physical Characteristics of Compound] 

/H-NMR (CDCI3, 5): 1.31 (3H,t, J = 7.1Hz), 1.52 (3H, d, J = 6.7Hz), 3.56 (IH, br s), 3.79 
(2H,brs), 4.23 (2H, q, J = 7.1Hz), 4.96 (IH, q, J = 6.7Hz), 6.68 (IH, d, J = 8.0Hz), 7.03 



stirred for 15 hours at 60 *^C. The solution was neutralized with a potassium hydroxide 
aqueous solution. Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbanioyl- 1 -(biphenyl-4-yImethyl)-2-carboxyben2imida2ple (229) (0.245g) 
was obtained. v 
[Physical Characteristics of the Compound (229)] 

^H-NW (DMS0-d6, 5): 5.44 (2H, s), 7.23 (IH, d, J = 8.4Hz), 7.36 (IH, t, J = 7.6Hz), 7.41 
(2H,d, J = 8.1Hz), 7.45 (2H, t, J = 7.5Hz), 7.58 (2H, t, J = 7.8Hz), 7.60 - 7.71 (7H, m), 
7.94 (2H, d, J = 8.3Hz), 12.38 (lH,s), 12.52 (lH,s). 
IR(KBr): 1670cm'V 
mp: 247.5 - 250.0 °C 

< Example 168; Sjoithesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylaminobenzimidazole (230) > 

A mixture of N-benzenesulfonylcarbamoyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.300g), methylisothiocyanate (0.200g), methanol (5ml) and 
acetone (5ml) was stirred for twelve hours at room temperature. Furthermore, 97% sulfuric 
acid (1ml) was added and the solution was stirred for 43 hours at room temperature. After 
the reaction solution was made basic by adding 20% potassium hydrogencarbonate aqueous 
solution, the solution was concentrated and the residuum was extracted with ethyl acetate and 
water. An organic layer was concentrated and dissolved in chloroform. Hexane was added 
to the solution. Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methylaminobenzimidazole (230) 
(0.140g) was obtained. 

[Physical Characteristics of the Compound (230)] 

^H-NMR (DMS0-d6, 5): 2.98 (3H, d, J = 4.4Hz), 5.34 (2H, s), 7.22 (2H, d, J = 8.2Hz), 7.26 
(lH,d, J = 8.4Hz), 7.34 (IH, t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.57 (2H, t, J = 7.6Hz), 
7.59 - 7.68 (6H, m), 7.76 (IH, s), 7.95 (2H, d, J = 7.4Hz), 12.28 (IH, s). 
IR(KBr): 1672 cm"^ 
mp: 225.0- 228.0 °C. 

< Example 169; Synthesis of 2-Amino-6-benzenesulfonylca^bamoyl-l-(biphenyl-4- 
ylmethyl)benzimida2ole (231) > 

Methanol (10ml), acetone (10ml), and bromocyanogen (0.395g) were added to N- 
benzenesulfonylcarbamoyl-4-amino-3-(biphenyl-4-yhiiethylamino)ben2aniide (0.395g). The 
solution was stirred for 100 hours at room temperature and 30 hours at 50 °C. Chloroform • 
and water were added and an extraction was performed. An organic layer was washed with 
water (6 times), and concentrated. The residuum was purified using silica gel column 
chromatography (eluate: ethyl acetate/methanol = 9/1) and thus, 2-amino-6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ybnethyl)benzimidazole (231) (0.135g) was 
obtained. 



< Example 165; Synthesis of 6-Benzenesulfonylcarbanioyl-l-(biphenyl-4-ylmethy^ 
mercaplobenzimidazole (227) > 

Carbon disulfide (2ml) was added to a methanol (10ml) solution of N- 
benzehesulfonylcarbamoyl-4-amino-3-(biphenyl-4-ylmethylaniino)berizan"iide (O.SOOg), and 
the solution was stirred for 70 hours at 50 °C. Chloroform and water were added. 
Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (227) . 
(0. 7 19g) was obtained. 

[Physical Characteristics of the Compound (227)] 

'H-NMR (DMS0-d6, 5): 5.55 (2H, s), 7.28 (IH, d, J = 8.4 Hz), 7.35 (IH, t, J = 6.3Hz), 7.39 
- 7.47 (4H, m), 7.61 - 7.65 (6H, m), 7.69 (IH, t, J = 7.4Hz), 7.78 (IH, dd, J = 8.4 and 
1.4Hz),7.87(lH,s), 7.81 - 7.98 (2H, m), 12.51 (lH,s), 13.29 (IH, s). / 
IR(KBr): 1701 cm"^ ■ 
mp: 320.0 -321.0 °C. 

< Example 166; S^aithesis of 6-Ben2enesulfonylcarbampyl-l-(biphenyl-4-ylmethyl)-2- 
methoxyben2imidazole (228) > 

Tetramethoxymethane (0.250g) was added to an acetic acid solution (3ml) of N- 
benzenesulfonyl-4-aminO'3-(biphenyl-4-ylmethylamino)benzamide (0.400g), and the 
solution was stirred for two hours at 80 °C. Methanol was added to the reaction solution, and 
precipitated crystals were collected. The crystals were washed in a mixture solvent of 
acetone (1ml) and methanol (8ml), separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methoxybeiizimidazole (228) (0.280g) 
w^as obtained. 

[Physical Characteristics of the Compound (228)] 

^H-NMR (DMS0-d6, 6): 4.17 (3H, s), 5.33 (2H, s), 7.30 (2H, d, J = 8.2 Hz), 7.35 (IH, t, J = 
7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.50 (IH, d, J = 8.4H2), 7.60 - 7.65 (6H, m), 7.68 - 7.72 
(2H, m), 7.98 - 8.01 (2H, m), 8.05 (IH, d, J = L5Hz), 8.18 (IH, s), 12.50 (IH, s). 
IR(KBr): 1690 cm*\ 
mp: 136.0- 138.5 °C. 

< Example 167; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-yhnethyl)-2- 
carboxybenzimidazole (229) > 

Triethylanaine (0.080g) and methyl oxalyl chloride (0.1 48g) were added to an N,N- 
dimethylformamide (3ml) solution of N-ben2enesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylainino)beiizamide (0.400g), and the solution was stirred for two hours at room 
temperature. The reaction solution was concentrated and the residuum was purified using 
silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1) and preliminarily, " 
purified 6-bexizenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-carboxybenzimidazole was 
obtained. This was dissolved in acetic acid (1ml) and methanol (5ml) and the solution was 



'H-NMR(DMSO-d6,5):4.32(lH, s), 5.61 (2H,s), 6.16 (IH, d, J =-S.4,Hz), 7.09(lH,dd,J 
= S.4 and 1 .9 Hz), 7. 1 8 - 7. 1 0 (5H, m), 7.82 -7.58 (6H, m), " 7.97 (2H, d, J = 7.6Hz), 8.10 
(lH,s), .12.43 (lH,brs). : j ^ * 

IR(KBr): 1703 cm'^ * '-v - ' 

mp: 236.0- 238.0 °C. 

< Example 163; Synthesis of 5-Benzenesulfonylcarbamoyl-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimidazole (225) > 

By, using the method of Example 152, 5-benzenesulfonylcarbamoy]-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimidazole (225) (0.270g) was obtained from 2-ben2yl-5-carboxy-l-(2,4- 
dichlorobenzyl)benzimidazole (0.3 85g), N,N'-carbonyldiimidazole (0.304g), 
benzenesulfoneamide (0.294g), and diazabicycloundecene (0.285g). 
[Physical Characteristics of the Compound (225)] 

*H-NMR (DMS0-d6, 5): 4.28 (2H, s), 5.52 (2H, s), 6.14 (IH, d, J = 8.4 Hz), 7.21 - 7.06 
(6H,m), 7.42(lH,d, J = 8.6Hz),7.76-7.57 (5H,m), 8.05 - 7.95 (2H, m), 8.24 (lH,s), 
12.43 (lH,brs). 
IR(KBr): 1691 cm\ 
mp: 107.0- 110.0 °C. 

< Example 164; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-yknethyl)-2- 
hydroxybenzimidazole (226) > 

Tetramethoxymethane (0.220g) was added to an acetic acid aqueous solution (5ml) 
of N-benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g), and the 
solution was stirred for two hours at 80 °C. The reaction solution was concentrated. After 
20% aqueous solution of potassium hydrogencarbonate was added to the solution to make it. a 
basic, its acidity was adjusted to pH5 - 6 with 10% hydrochloric acid. Precipitated crystals 
were collected and methanol (10ml), 10% hydrochloric acid (0.50g), and 35% hydrochloric 
acid (0.35g) were applied to the crystals. The mixture was stirred for 15 hours at 60 °C. 
After 20% aqueous solution of potassium hydrogencarbonate was added to the solution to 
make it a basic, its acidity was adjusted to pH5 - 6 with 10% hydrochloric acid. Precipitated 
crystals were separated through filtration, dried and thus, 6-benzenesulfonylcarbamoyl-l- 
(biphenyl-4-ylmethyl)-2-hydroxybenzimidazole (226) (0.2 19g) was obtained. 
[Physical Characteristics of the Compound (226)] 

^H-NMR (DMS0-d6, 5): 5.07 (2H, s), 7.08 (IH, d, J = 8.2 Hz), 7.33 - 7.39 (3H, m), 7.44 
(2H, t, J = 7.5Hz), 7.60 - 7.65 (7H, m), 7.66 - 7.72 (2H, m), 7.96 - 7.80 (2H, m), 1 1.46 
(lH,s), 12.34 (lH,s). 
IR(KBr): 1704, 1686 cm"\ 
Mass(FD): m/e483(M). 
mp: 268.7- 273.9 °C. 



IR(KBr): 1590 cm*\ 

Mass (FAB): ni/e 474(M+l-NH3 

mp: 264.0 - 267.0 °C. v: ^ . 

< Example 161; Synthesis of 6-CarbamoyM-(2,4-dichlorobenzyl)-2-melhylbenzimidazole' 
(223) > 

Oxylyl chloride (0.437g) was added to a methylene chloride (8ml) solution of 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.490g) and N,N- 
dimethylformamide (1 drop) under ice-chilled conditions, and the solution was stirred for 1.5 
hours at room temperature. Then, 28% aqueous ammonia (4ml) was added and the solution 
was stirred for 12 hours at room temperature. Water and methylene chloride were added to 
the reaction solution for extraction. After the organic layer was concentrated, precipitated 
crystals were collected, dried and 6-carbamoyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (223) (0.240g) was obtained. * 
[Physical Characteristics of the Comjpound (223)] 

^H-NMR (DMS0-d6, 5): 2.48 (3H, s), 5.54 (2H, s), 6.41 (IH, d, J = 8.4 Hz), 7.21- 8.02 
(3H,m), 7.31 (lH,dd, J = 2.2 and 8.4 Hz), 7.60 (IH, d, J = 8.4Hz), 7.75 (lH,m), 7.93 (IH, 

IR(KBr): 1666 cm*\ 
mp: 112.0- 114.0 °C.. 

< Example 162; Sjoithesis of 6-Benzenesulfonylcarbambyl-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimida2ole (224) > 

N,N'-carbonyldiimidazole (0.248g) was added all at once to a N,N- 
dimethylformamide (5ml) solution of 2-benzyl-6-carboxy-l -(2,4- 

dichlorobenzyl)benzimida2ole (0.3 15g), and the solution was stirred for one hour at room 
temperature. Subsequently, a N,N-dimethylformamide (4ml) solution of 
benzenesulfoneamide (0.240g) and diazabicycloundecene (0.233g) was added and the 
solution was stirred for 62 hours at 100 °C. The reaction solution was chilled and the solvent 
was removed imder reduced pressure. Water and chloroform were added to the residuum. 
As it was being stirred, 10% hydrochloric acid was added to the solution until the water layer 
became acidic. An organic layer was obtained using chloroform extractions (twice) and the 
organic layer was washed with a saturated aqueous solution of sodium hydrogencarbonate. 
The solvent was partially removed under reduced pressure. Methanol (4ml) and 20% 
aqueous solution of potassium hydrogencarbonate were added to the residuum. After the 
solution became uniform, the acidity was adjusted to pH5 6 with 10% hydrochloric acid. 
Precipitated crystals were separated through filtration, dried and thus, 0.3 lOg of 6- 
benzenesulfonylcarbamoyl-2-benzyl- 1 -(2,4-dichlorobenzyl)benzimidazole (224) was 
obtained. 

[Physical Characteristics of the Compound (224)] 



loluenesulfonylcarbamoyl)benzimidazole (2 1 S) (O^SSOg) was obtained from 6-:{carboxy- 1 r(2- 
chlorobenzyl)-2-melhylbenzimidazole (0.450g), N,N'-carbonyldiimidazo!e (p.485g), a- 
toluenesulfonaniide (0.5 12g) and diazabicycloundecene (0.456g). .u'^ ■ ' - V - 
[Physical Characteristics of the Compound (21S)] " ' - - ' ' 

'H-NMR (DMS0-d6, 5): 2.48 (3H, s), 4.36 (2H, s), 5.53 (2H, s), 6.40 (IH, d, J = 6.8Hz), 
7.15- 7.28 (6H,t), 7.32 (lH,t), 7.49 (IH, d, J = 8.3Hz), 7.55(lH,dX 7.83 - 7.87 (2H, 
m). 

IR(KBr): 1593cm**. 
Mass(FAB): m/e454(M+l). 
mp: 193 - 196°C (foam). 

< Example 1 57; Synthesis of l-(2-Chlorobenzyl)-6-(2,5- 
dimethylbenzenesulfonylcarbamoyl)-2-methylbenzimidazole (2 1 9) > 

By using the method of Example 155, l-(2-chlorobenzyl)-6-(2,5- 
dimethylbenzenesulfonyIcarbamoyl)-2-methyIbenzimidazole (219) (0.490g) was obtained 
from 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'- 
carbonyldiimidazole (0.539g), 2,5-xylenesulfonamide (0.6 16g) and diazabicycloundecene 
(0.506g). 

[Physical Characteristics of the Compound (219)] 

*H-NMR (DMS0-d6, 5): 2.35 (3H, s), 2,48 (3H, s), 2.51 (3H,s), 5.58 (2H,s), 6.45 (lH,d, 
J = 7.5Hz), .7.20 - 7.27 (2H, m), 7.31 - 7.39 (2H, m), 7.56 (IH, d, J = 8.0Hz), 7.64 (IH, d, 
J = 8.5Hz), 7.75 (IH, d, J = 8.5Hz), 7.82 (2H, s), 8.06 (IH, s), 12.45 (IH, br s). 
IR(KBr): 1690cm-\ 
Mass(FAB): m/e 468(M+1). 

mp: 266.5 -267.5°C. - 

< Example 158; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(4- 
nitrobenzenesulfonylcarbamoyl)benzimida2ole (220) > 

N,N'-carbonyldiimidazole (0.432g) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbeiizimidazole 
(0.432g), and the solution was stirred for one hoxir at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of 4-nitrobenzenesulfonamide (0.538g) and 
diazabicycloundecene (0.405g) was added, and the solution was stirred for 84 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. When chloroform and hydrochloric acid were added to the residuum 
and the solution was stirred, crystals precipitated. The crystals were separated through 
filtration, dried, and thus, 0.300g of l-(2-chlorobenzyl)-2-methyl-6-(4- 
nitroben2enesulfonylcarbamoyl)benzimidazole (220) was obtained. 
[Physical Characteristics of the Compound (220)] 

*H-NMR (DMS0-d6, 5): 2.56 (3H, s), 5.65 (2H, s), 6.54 (IH, d, J = 7.6Hz), 7.23 (IH, t, J 



= 7.6Hz). 7.34 (lH,t, J = 7.6Hz), 7.56 (IH, t, J = 8.0Hz). 7.68 (IH, d, J = S.5Hz), 7.83 
(IH. d, J = S.3Hz), S.07 (1H; s), 8.16 (2H, d, J = 8.7Hz), 8.37 (2H, dVJ = S.7Hz). 
IR(KBr): 1621cm-'. ■ - ' 

Mass(FAB): ni/e4S5(M+l). I "- 

mp: 330-332°C. : 

< Example 159; Synthesis of 1 -(2-ehlorobenzyl)-2-methyl-6-[4- 
(trifluoromethyl)benzenesulfonylcarbanioyl]benzimidazole (221) > 

By using the method of Example 1 55, l-(2-chlorobenzyl)-2-methyl-6-[4- 
(trifluoromethyl)benzenesulfonylcarbanioyl]benzimida2ole (221) (0.390g) was obtained from 
6-carboxy-l -(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole 
(0.486g), 4-(trifluoromethyl)benzenesulfonamide (0.676g) and diazabicycloundecene 

(0.457g). , 

[Physical Characteristics of the Compound (221)] : 

'H-NMR (DMS0-d6, 5): 2.52 (3H, s), 5.62 (2H, s), 6.47 (IH, d, J = 7.2Hz), 7.22 (IH, t, J 
= 7.5Hz), 7.34 (IH, t), 7.56 (IH. d, J = 8.0Hz), 7.66 (IH, d, J = 8.5Hz), 7.78 (IH, d), 7.97 
(2H, d, J =.8.3Hz), 8.06 (IH, s), 8.15 (2H, d, J = 8.3Hz). 

'R(KBr)T"T62'0cm -- - — ________ 

Mass(FAB): m/e508(M+l). 

mp: 288.0 - 292.0°C. . • 

< Example 1 60; Synthesis pf 6-(2-Chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)-2- 
methylbenzimidazole Ammonium Salt (222) > . • 

N,N'-carbonyldiimidazole (0.485g) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l -(2-chlorobenzyl)-2-methylbenzimidazole 
(0.450g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of trifluoromethanesulfonamide (0.5 75g) and 
diazabicycloundecene (0.45 7g) was added, and the solution was stirred for 72 hours at 
1 00°C. The reaction solution was cooled and the solvent was removed under reduced 
pressure. Water and ethyl acetate were added to the residuum. As it was being stirred, .10% 
hydrochloric acid was added imtil the water layer became acidic. Precipitated crystals were 
separated through filtration. The crystals were then dissolved in ethanol and then aqueous 
ammonia was "added to adjust the acidity to pH 7. Furthermore, diisopropyl ether was added. 
Precipitated crystals were separated through filtration, then dried and thus, 0.360g of 6-(2- 
chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)2-methylbenzimidazole ammoniimi sah 
(222) was obtained. 

[Physical Characteristics of the Compound (222)] 

'H-NMR PMS0-d6, 5): 2.47 (3H, s), 5.51 (2H, s), 6.43 (IH, d, J = 7.5 Hz), 7.12 (4H, br - 
s), 7.19 (IH, t, J = 7.6 Hz), 7.28 - 7.38 (4H, m), 7.46 (IH, d, J = 8.3 Hz), 7.53 (IH, d, J = 
7,9 Hz), 7.78 - 7.82 (2H, m), 7.97 (lH,m). 



